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This 1,500,000-gallon Horton Spheroidal elevated steel water tank 
was designed and built by CB&l to serve the City of Wheaton, - 
Illinois. It is 130 feet to bottom... has a 30-foot range in head. 

Horton Spheroidals, introduced by CB&I in 1958, are built in 
standard capacities ranging from 200,000 to 3,000,000 galidns. 
Contact our nearest office for full details. 





332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 
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Which will you 
Retire first... 
."* the Bonds or the Sewer? 


ee 


Will your bond-financed sewer system 
serve for generation after generation, 
far beyond the date the last bond is 
paid? Or will it have to be replaced 
before the bonds are retired. 


The strest way to make certain today’s 
dollars are buying generations of de- 
pendable service is to specify Clay Pipe 
. . . it never wears out. Clay Pipe does 
not rust, rot, corrode, or disintegrate. 
New long lengths with factory-made 
compression joints make Clay Pipe 
easier to install and tighter than ever 
before. Clay Pipe handles ground gar- 
bage, detergents, hot liquids, chemicals, 
acids, anything that empties into the 
sewer. When you specify Clay Pipe 
you'll never have to apologize for it or 
explain any failures. You'll be sure it 
will still be in service long after the 
bonds have been retired . . . Only Clay 
Pipe has all the features you can trust! 
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NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington 6, D.C. 
311 High Long Bidg., 5 E. Long St, Colambes 15, Obie + 445 Ninth St, Sam Francisce 3, California - Box 172, Barrington, Winois + 1401 Peachtree St, N.E., Atlanta 9, Georgia 
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IOWA 


FOR FLOW | FOR FLOW CONTROL: | in distribution and fire protection systems 


° Mechanical Joint ’ : Mechanical Joint 
Gate Valves in Tapping Valves Cutting-in Valves 
Hub, Flanged, Mechanical Joint and Sleeves and Sleeves 


St ee BE i, sewage treatment and water filtration plants 


Sluice Gates 


Check Valves 


PI in Val 
Flanged Gate Valves a wees 


2” through 42” 


Few manufacturers can match Jowa in offering such a wide variety of valves, accessories 
and specialties for water filtration and sewage treatment plants, as well as for water 
distribution systems. It will pay you to call in an Jowa man before placing your order! 


, —iin A 
IOWA vaLve company 


Oskaloosa, lowa . A Subsidiary of James B. Clow & Sons, Inc. / \ 
catalog on request 


Square-Bottom Valves 
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This, believe it or not, is a wall mounted chlorinator. Its attractive appear- 
ance is our way of showing how proud we are of the advanced operating 
parts hidden behind the front panel. For example: This is the first wall 
mounted chlorinator ever to feature a single stack regulator. Simple, com- 
pact appearance belies the fact that it can handle up to 200 pounds per day 
of chlorine more accurately, dependably, and safely than any other chlo- 


rinator with the single exception of its big brothers. It is so completely corro- 


sion-proof in the right places that we have little hope of ever selling replace- 
ment units. In short, we have never been happier with any product than 
we are with the new Series 3600 chlorinators. 


Should you wish to order one of these 
beauties sight-unseen, on our say-so, we 

can deliver immediately from warehouse 
stocks across the country. If not, your local 
F&P field office will gladly demonstrate the 
3600 Series at your plant, at your 
convenience. Call for an appointment. 

Or, write for complete information in 

Bulletin 70C3600. Fischer & Porter Company, 
220 Fischer Road, Warminster, Pa. 


--> 
FISCHER & PORTER COMPANY 


INSTRUMENTATION AND CHLORINATION 


These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the fer corners of the earth: FISCHER & PORTER (CANADA) LTD., DOWNSVIEW, ONTARIO © FISCHER & PORTER LTD., WORKINGTON 
CUMBERLAND, ENGLAND « FISCHER & PORTER G.m.b.H., GROSSELLERSHAUSEN, BE! GOTTINGEN, GERMANY © FISCHER & PORTER N.V., KOMEETWEG 11, THE HAGUE, NETHERLANDS « FISCHER & PORTER Pty. LTO., 
184 HANNA ST., SOUTH MELBOURNE, VICTORIA, AUSTRALIA. 
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Briefs 


Digester Volume Requirements, for municipal sewage sludge stabiliza- 
tion, explores such topics as the capacity for sludge storage, supernatant, 
and actively digesting liquors—Page 453. 





Colorimetric Determination of Chlorine Dioxide in water uses a new 
indicator, diethyl-p-phenylene diamine (DPD) to obtain enough data 
to calculate the amounts of free chlorine, chlorine dioxide, mono- 
chloramine and dichloramine in a mixture of materials in solution in 
water—Page 457. 


Household Detergents in Water and Sewage—A review of the most 
recent research being made on this pertinent subject, such work ranging 
from studies of the phosphorSus content of a river to the bacterial de- 
gradation of alkyl benzene sulfonate—Page 459. 


Toxicity Studies on Cadmium and Hexavalent Chromium—Q<A Research 
Progress Report that concerns itself principally with the small amounts 
of these chemicals probably present in water supplies—Page 465. 


Operating Results of Valve Design illustrates how a typical manufac- 
turer in the water and sewage works field sets up test procedures so to 
insure that its designs will result in successful operation of new equip- 
ment—Page 467. 


Reverse Circulation Drilling—This well drilling technique can produce 
more water at less cost, especially from wells being drilled into glacial 
drift—Page 470. 


Regulation For Better Water Utility Service can be provided by public 
service commissions. Badly needed is a better understanding of the 
water ultilities task of providing improved service through planning— 
Page 475. 


Cryptic Christmas Cards is a musing (and amusing) reflection by Par- 
tially Oriented on how to use and whom to send Christmas cards with a 
message—Page 479. 


Missouri Water and Sewage Technical School provides lectures, demon- 
strations and practice for students seeking personal professional im- 
provements. The school helps fill the need for raising the standards of 
water plant operators—Page 480. 


Distribution of Carbohydrate Metabolism in sewage sand filters is 
demonstrated by chemical radio-chemical methods. (A Research Progress 
Report)—Page 485. 


A Suburban Community Solves a Problem by installing an aerobic di- 
gestion plant—Page 489. 


Versatile Diatomite Filters, full automatic, have enabled the San Jose 
Water Co., Saratoga, Calif., to provide an economical means for supply- 
ing municipal water needs—Page 491. 


Cool, Clear Water for Camp Lejeune outlines a water treatment plant 


that produces what some say is the finest drinking water on the Eastern 
seaboard—Page 493. 








Christmas 


at 
Cortland 


is marked by an added aura of 
joy and festiveness. Not only 
are its homes and stores bright- 
ly decorated for the occasion, 
but also, as an added attrac- 
tion, and this shouldn't be a 
surprise, its waterworks plant 
lights up its main building and 
gaily adorns its lawn with Holi- 
day motifs. 

So picturesque is the Cort- 
land plant at this time, that 
hundreds of people from neigh- 
boring communities motor in 
just to view the scene. Per- 
petuator of this good will ac- 
tivity toward neighbors and 
customers is Daniel J. Houlihan, 
Superintendent of the Cortland 
Water Board. Mr. Houlihan 
sees to it that the plant's 
grounds are attractive not only 
at Christmas time but through- 
out the entire year. The lawns 
and shubbery are maintained in 
proper condition at all times 
and, in addition, a small "zoo", 
comprised of a few species of 
local birds and animals, is main- 
tained for the public. Cortland 
citizens visit the works frequent- 
y to see the "zoo" and the 
lower beds on the grounds, 
and to fish in an adjacent lake. 

The city itself is located in 
the Tioughnioga River Valley in 
the central part of New York 
State and is the shipping center 
for an extensive farming and 
dairying area. The municipally- 
owned water system is supplied 
by three wells, two shallow and 
one deep. 
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p We Help INDUSTRY produce 
PURER PROCESS WATER 


We know we can help you with Coagu - 
lation, Softening, Iron and Manganese removal, 
Corrosive Water and Filtration. We have years of 
experience in this field, and our FERRI-FLOC 
(Ferric Iron Sulfate) does an outstanding job in 
producing purer process water. And, of course, 
we offer reliable technical assistance—Let us 
tell you about it. 


For complete list of our products see our inserts in 
Chemical Week Buyers’ Guide, Pages 173-176 or 
Chemical Materials Catalog, Pages 551-554. 


“For Further Information, Write, Phone or Wire us. 


TENNESSEE CORPORATION 


 _ 612-629 Grant Building, Atlanta 3, Georgia 
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Dec. 12-14—Washington, D.C. (Sheraton-Park Hotel) 
NATIONAL CONFERENCE ON WATER POLLUTION. 
Contact Frank A. Butrico, Exec. Secy., National 
Conference on Water Pollution, Public Health Serv- 
ice, U. S. Dept. of Health, Education, and Welfare, 
Washington 25, D.C. 





Jan. 9-20—Cincinnati, Ohio (Robert A. Taft Sanitary 
Engineering Center) Short courses on “Bio-oxida- 
tion of Industrial Wastes” and “Recent Develop- 
ments in Water Bacteriology.” Write: Chief, Train- 
ing Program, Robert A. Taft Sanitary Engineering 
Center, 4676 Columbia Parkway, Cincinnati 26, Ohio, 
or toa PHS Regional Office Director. 


Jan. 18-20—New York, N. Y. (Park Sheraton Hotel) 
N. Y. Section WaTER PoLLuTtTion ContTrot Assn. 


Jan. 24—New York, N. Y. (Park Sheraton Hotel) 
New York Section A.W.W.A. Luncheon Meeting. 
Secy., Kimball Blanchard, c/o Neptune Meter Co., 
22-22 Jackson Ave., Long Island City 1 


Jan. 31-Feb. 1—Urbana, Ill. ( University of Ill.) Tutrp 
SANITARY ENGINEERING CONFERENCE. Subject: Dis- 
infection and Chemical Oxidation in Water & Waste 
Treatment. Write Ben B. Ewing, Assoc. Prof. of 
Sanitary Engineering University of Ill., Urbana, III. 


Feb. 1-3—Indianapolis, Ind. (Sheraton-Lincoln Hotel) 
Inv. Section A.W.W.A. Secy., Chester H. Canham, 
State Board of Health, 1330 W. Virginia St., Indian- 


apolis 


Mar. 10—Jackson, Mississippi (Robert E. Lee Hotel) 
Misstssipp1 SECTION WATER POLLUTION CONTROL 
ASSN. 


Mar. 15-17—Atlantic City, N. J. (Traymore Hotel) 
New Jersey Water Pot_tution Controt Assn. 
Write: Charles Saunders, P. O. Box 124, Linden, 
Mx J: 


Mar. 16—Boston, Mass. (Statler-Hilton Hotel) New 
ENGLAND Section A.W.W.A. Secy., Ralph M. 
Soule, San. Engr., State Dept. of Public Health, 


Boston 


Mar. 22-24—Chicago, Ill. (LaSalle Hotel) Itt. Sec- 
tion A.W.W.A. Secy., Dewey W. Johnson, Re- 
search Engr., Cast Iron Pipe Research Assn., 3440 
Prudential Plaza, Chicago 1 





News—Here & There 





Michigan Consulting 
Firm Announced 


Michigan Associates, international- 
ly known firm of consulting engi- 
neers, with headquarters in Lansing, 
Mich., have announced the change 
in firm name to John R. Snell En- 
gineers, Inc. Officers and principals 
of the firm include: John R. Snell, 
President; John M. Fairall, 
President ; William G. Turney, Treas- 
urer; and William T. Harvey, 
Secretary. 

The firm will continue to special- 
ize in municipal and industrial en- 
gineering services, including water 
supply, purification and distribution, 
and sewage and refuse treatment and 
disposal. 

Overseas work will continue. Re- 
cent projects include work in Korea, 
Argentina, Columbia and Guatemala. 


Flemming’s Comments on 
National Conference 


Arthur S. Flemming, Secretary of 
Health, Education, and Welfare, has 
asked for “vigorous discussion” of 
water management problems when 
the National Conference on Water 
Pollution meets in Washington this 
month. 

At a meeting of the Conference’s 
35-man steering committee held on 
August 11, Secretary Flemming told 
an audience of professional, indus- 
trial, and civic leaders that the Con- 
ference will have a unique oppor- 
tunity at its meeting to develop views 
which can be placed before an in- 
coming Congress and a new admini- 
stration. 

He set two goals for the Confer- 
ence—that it try to obtain substantial 
agreement: (1) on National goals 
for water pollution control; and (2) 
on the specific programs needed to 


Vice’ 


reach these goals. He noted that, at 
a citizen’s conference, unanimity of 
opinion on highly controversial is- 
sues cannot be expected. “But this is 
a healthy democratic process,” he 
said, “and is the way in which we 
make progress in this country in this 
issue as well as in many other is- 
sues.” 


German Industries Fair 
for Manufacturers 


The United States Department of 
Commerce has announced that space 
is still available at the 1961 German 
Industries Fair for American exhib- 
itors of machinery and engineering 
equipment. 

Dr. Clauss, Director of the Foreign 
Trade Department of the Fair to be 
held in Hanover, scheduled for April 
30-May 9, 1961, has advised the 
American Embassy that a total of 
66,000 square yards of additional 
space will be available for the Fair, 
including 66,000 square yards of in- 
door space in three new halls, 16A, 
16B and 16C, and 66,000 square 
yards outside space. 

The added space will be devoted 
to only exhibits of machinery and en- 
gineering equipment. The Fair al- 
ready has a large number of appli- 
cations from American firms in the 
electrical equipment and consumer 
goods fields, but many cannot be ac- 
commodated for lack of space. Dr. 
Clauss feels exhibitors of machinery 
and equipment for the chemical in- 
dustry can be allocated space if they 
file promptly. 

The Fair is represented in the 
United States by the German Ameri- 
can Chamber of Commerce, 666 Fifth 
Ave., New York 19, N. Y., and appli- 
cations for space may be made to that 
of fice. 








You’ll Be Interested 


to know that the November/December issue of our sister magazine, 
Industrial Water & Wastes, is featuring such outstanding articles as: 


Flame Ionization Analyzer for Hydrocarbon Determination 
Controlled Mine Water Drainage 

Abstracts of Papers—/th Ontario Industrial Waste Conf. 
Centrifugal Pump Series, Part IV—Rating Curves & Charts 
Paper and Textile Wastes—(9th So. Municipal Conf. Report) 








Kydd to Manage 
Palos Verdes Water Co. 


Paul N. Kydd of Mill Valley, 
Calif. has been elected Vice Presi- 
dent and General Manager of Palos 
Verdes Water Company. He will fill 
the management position left vacant 
by the death of George Kendall last 
June. His major responsibility will 
be to direct the continuing moderniza- 
tion and expansion of the company’s 
facilities, required by the rapid 
growth of the several Palos Verdes 
communities served by the company. 

Before making his home in Mill 
Valley, Mr. Kydd had a varied career 
in process engineering and business 
and sales administration, both here 
and in England. For many years he 
headed the Water Supply of Jamaica, 
New York, where he modernized the 
physical plant and reorganized its fin- 
ancial structure. He is the author of 
many studies on municipal water sup- 
ply and public utility operations, and 
was at one time Assistant Secretary 
on the New York State Transit Com- 
mission, representing the Commission 
in its dealings with the legislature. 


NAM Views on 
National Water Resources 


In their Current Issues Series 
booklet No. 7, the National Associ- 
ation of Manufacturers presents its 
view on the “Wise Use of our Na- 
tional Water Resources”. The publi- 
cation is divided into four chapters 
entitled: “What Shall Be Our Na- 
tional Water Policy?” ; “Are Feder- 
al Grants For Municipal Waste Wa- 
ter Treatment Plants Necessary?” ; 
“Shall We Weaken The Standards 
For Evaluating Federal Water Proj- 
ects?”; and “Official Policy Posi- 
tions of the NAM Dealing with Wa- 
ter Resources”. 

The 35-page booklet is considered 
by the NAM to be especially timely 
in view of the recent deliberations 
of the Senate Select Committee on 
National Water Resources and the 
imminent National Conference of Wa- 
ter Pollution being held in Washing- 
ton this month. 

The position of the NAM is: that 
they believe each state should have 


CONTINUED ON PAGE 9A 
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1 \ere ‘ 

AFTER I2 YEARS Sq{8P/or RESEARCH AND 45000 
jw OPEN-CLOSE TESTS, THE MUELLER? ORISEAL® 
- CURB VALVE HAS GONE TO WORK. AND ON THE JOB, AS IN 
THE TESTS, o> THE ORISEAL HAS PROVEN LEAKPROOF 
IN SPITE OF REPEATED USE OR PROLONGED IDLENESS, THE 
“TEFLON“* COATED PLUG c RETAINS ALL ITS LUBRICATING 
QUALITIES IN ALL CONDITIONS. EVEN THE 2” ORISEAL VALVE 
|S OPERATED WITH JUST A oF WRENCH-UNDER 125 PS.I. 
ONCE INSTALLED, THE ORISEAL SELDOM NEEDS ATTENTION- 
THE LINE WILL PROBABLY BE REPLACED BEFORE THE ORISEAL 

WILL REQUIRE SERVICING ! 


WRITE FOR MORE FACTS ON THE ORISEAL 


ORISEAL 


ww CURB VALVE 
CURB BOx ; - f Sizes oP se Wh", Wr", a" 
for the f H-10291—Inside I.P. Thread 
’ i Inlet and Outlet 
ORISEAL H-15176—Mueller Copper 
matches the Oriseal in = Service Pipe 
rugged design and lung- M4), Connection Inlet; 
lasting quality. } Inside |.P. Thread 
H-10385 for %4’' and Outlet 
1” vai re; H-15201—Mueller Copper 
H-10386 for 1%’, 1'2"" = Service Pipe 
and 2” valves. ee Ge. Connection Inlet 
ie and Outlet 


MUELLER CoO. 
RPECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
"DuPont Compony registered trodemork : ; in Canada: Mueller, Limited, Sarnia, Ontarie 
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News—Here & There 


9A 


CONTINUED FROM PAGE 7A 





the right to administer the water re- 
sources within its own boundaries; 
that regional problems should be 
handled through interstate compacts ; 
that community watershed associ- 
ations are “ideal” vehicles for han- 
dling local water problems; that in- 
dustry should be permitted maximum 
freedom in taking care of its water 
problems; and that there is no 
(Italics theirs) justification for grant- 
ing Federal agencies “authoritarian” 
power over this “important natural 
resource”. 

Copies of the publication may be 
obtained from the Economic Prob- 
lems Department of the NAM, 2 
East 48th St., New York 17, N. Y., 
at $1.00 a copy. 


Arthur T. Luce Retires 


Arthur T. Luce, Vice President— 
Engineering, of Utilities and Indus- 
tries Corp. (formerly New York 
Water Service Corp.) was retired 
October 31, 1960, after thirty-four 
years of service with this firm. 


Mr. Luce has been a member of 
the AWWA since 1919 and is a past 
President of the New York Section. 
He has disclosed that he will con- 
tinue work as a consultant on water 
works and sewage matters from his 
new address at Plainfield Road, 
Metuchen, N. J. 


Boston Engr. Firm Help 
Bogota Sewerage Plans 


Camp, Dresser and McKee, Con- 
sulting Engineers of Boston, Mass., 
have been engaged in a joint venture 
with the Compania de Ingenieria 
Sanitaria, Consulting Engineers of 
Bogota, Columbia, by the Empresa 
de Aceuducto y Alcantarillado de 
Bogota, D. E. 

Their work is to help prepare a 
master plan for sewerage and sewage 
disposal and storm drainage to serve 
the Special District of Bogota. The 
District has a present population of 
more than one million people, which 
represents an increase of about fifty 
per cent in less than ten years. 

The master plan will serve a fu- 
ture population of about three mil- 
lion people. 


Wilkins Receives Southwest 
Section Fuller Award 


Henry Wilkins, Jr., of Houston 
was announced the recipient of the 
coveted George Warren Fuller 
Award for the Southwest Section of 
the AWWA. The announcement was 
made at the Section’s 49th Annual 
Conference held in Galveston, Oc- 
tober 16-19. 


Henry Wilkins, Jr., is congratulated by 
Henry Graeser, (Center) Chairman, 
Southwest Section AWWA, and C. F. 
Wert: (Right) President, AWWA. 


In the citation announcement, Wil- 
kins was praised for his “many years 
of distinguished service . . . and for 
his untiring and enthusiastic promo- 
tion of the water works profession.” 
He has been chairman of the Sec- 
tion and President of the Sam Hous- 
ton Water and Sewage Association 
and of the Southwest Texas Region- 
al Water and Sewage Short School. 
At present, he is Project Engineer 
for Turner and Coolie, Houston Con- 
sulting Engineers. 


New Jersey Begins 


Reservoir Construction 


The initial construction of the 
Spruce Run-Round Valley reservoirs 
was recently begun with ground- 
breaking ceremonies at the Round 
Valley site. Thus, construction has 
started less than two years after an 
overwhelming majority of New Jer- 
sey citizens voted in favor of the pro- 
gram. 

In the intervening twenty-three 
months, the State acquired the neces- 
sary land and assisted former owners 
to relocate in adjoining areas. Sur- 
veys, core borings and soils investi- 
gations were completed and engineers 
completed detailed plans for the dams 


and dikes required and for the re- 
location of roads and power facilities. 
Engineers went beyond the needs 
of the next quarter-century in their 
planning by providing that the pres- 
ent construction will fit into the fu- 
ture development plans for the State’s 
long-range water supply program. 


Morgan and Baumann 
Receive USPHS Grant 


The National Institute of Health 
of the United States Public Health 
Service has announced a grant award 
of $56,571 to co-investigators Paul 
E. Morgan, P.E., Associate Pro- 
fessor of Civil Engineering and Dr. 
E. Robert Baumann, P.E., Professor 
of Civil Engineering of Iowa State 
University. 

The grant will finance a 3-year 
study of “Design Requirements for 
Municipal Diatomite Filters”. 

Professor Baumann has returned 
to Iowa State after completing a year 
of post-doctoral study under a Na- 
tional Science Foundatiaon Science 
Faculty Fellowship at the University 
of Durham, Kings College, Newcastle 
on Tyne, England. 


Komline Named to BDSA 


Thomas R. Komline, president of 
the Komline-Sanderson Engineering 
Corp. of Peapack, N. J., today was 
recently appointed Assistant Director 
for Mobilization Planning, Water and 
Sewage Industry and Utilities Di- 
vision, Business and Defense Serv- 
ices Administration, U.S. Depart- 
ment of Commerce. 

Mr. Komline comes to BDSA on 
loan from his company under an ar- 
rangement by which industry makes 
key executives available for tempo- 
rary assignment, usually six months, 
without compensation from the Gov- 
ernment. The service also equips him 
for membership in the National De- 
fense Executive Reserve, which 
would staff the operation of a pro- 
duction agency in event of emergency. 

He is widely known as the inventor 
and designer of several types of fil- 
tration equipment used for water and 
waste treatment by municipalities and 
industries. 
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Now Available ..» SMALLER ...MORE COMPACT 


PACKAGED SEWAGE TREATMENT - Hydroshear Aerating Tank* 
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Pellets Prevent 
Ice-Clogged Sewers 
1201 

Consolidated Paint & Varnish 
Corp., Cleveland, Ohio, is marketing 
its Ice-Chaser, a non-corrosive com- 
pound of heat-generating chemicals 
in convenient pellet form that is used 
to thaw ice-clogged sewers, thus pre- 
venting water back-up. 

The product comes ready for use 
as packages and it spreads itself 
after being sprinkled on a surface, 
expanding its thawing area. The com- 
pound is marketed as being much 
faster in thawing action than ordinary 
rock salt. 


Electronic Liquid Level 
Control 
1202 
Komline-Sanderson Engr. Corp., 
Peapack, N. J., announces the in- 
troduction of a newly developed elec- 
tronic liquid level control for use 
with sewage ejectors. 
Features of this unit are: Com- 
pletely transistorized circuitry that 


does not overheat and does not ex- 
ceed 10 watts power consumption; 
Resistance type control to establish 


desired discharge cycle from 10 to 
70 cycles; High water alarm system 
incorporated in the unit design; Uti- 
lizes only a single, short probe—no 
cleaning necessary; and a Moisture- 
proof compact case with a remov- 
able cover. 

This unit is a part of all of the 


company’s electrode type sewage 


HYDRAULIC 

TRUCK MOUNTED — | 
VALVE OPERATORS 
PROVIDE ONE MAN 
CONTROL OF 
VALVES FROM 

10’’ TO 60” 

SHIPPED FULLY 
ASSEMBLED, 


FOR MOUNTING IN ANY MAKE OF TRUCK BY YOUR 
OWN MECHANICS, WITHIN A FEW HOURS. HAS SAFE- 
TY DEVICE FOR DAMAGE PROTECTION ALSO POSI- 


TION INDICATOR. 


PORTABLE 310 HP. 


mas | 
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Peres eat. 


Makes EVERY VALVE Power Operated. 
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ELECTRIC DRIVE 
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ejectors now being manufactured, 
but it is available for installation on 
older ejectors of the electrode type. 


Biological Filtration Plant 
for Sewage Treatment 
1203 

Link-Belt Co., Chicago, Ill., has 
developed a new, fully automatic, 
compact, factory-assembled, t wo- 
stage bio-filtration sewage treatment 
plant that has a 2:1 recirculation 
(1:1 in each stage) designed in ac- 
cordance with criteria established by 
the “Ten States Standards for Sew- 
age Works”. 

Called the Bio-Pac, this system 
was developed to help solve critical 
sewage disposal problems and elimi- 
nate the menace to health often 
created by inadequate sewage facili- 
ties caused by population shifts, the 
passage of more stringent anti-pollu- 
tion laws and the increasing number 
of restrictions against the use of 
cesspools and septic tanks. 

The system is available in 
eight and may be installed 
singly for populations from 50 to 
500 persons or in multiples for larger 
populations. Units for populations 

CONTINUED ON PAGE I4A 
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Water and sewage works men can look for two things, certainly, as result of the 
National elections: An immediate call for more "new starts" in public works water 
projects; another—and probably successful—a try to increase Federal grants for 
construction of municipal sewage treatment works. 


The "new starts"—mostly on Bureau of Reclamation and Corps of Engineers projects 
—is a foregone conclusion. The Eisenhower Administration itself has been loosen- 
ing up its attitude in this regard over the past two years; the Democratic platform 
calls for it. And there's a plus in it for politicians: Not much actual money is 
involved in getting a new project started (even though it may commit the Government 
to heavy expenditures over a period of years). 


On stream-pollution clean-up grants, there's little question that the presently 

authorized amounts ($45 million yearly) will be upped. You'll recall that Rep. 

John A. Blatnik of Minnesota pushed a bill all the way through Congress last year to 
double the annual grants, only to have it founder on a veto by President Eisenhower. 
With a Democratic President and with considerable support from many influential Re- 
publicans like former Speaker Joe Martin of Massachusetts, there's little doubt that 
some sort of a rise in grants will go through this time. 

* * * 


Overall, however, don't look for very many spectacular changes in Government di- 
rection or spending—for the first year at least—under the changed Administration. 
The basic reasors are two: The razor-thin margin in popular vote between the two 


Presidential candidates; and the fact that the make-up of Congress is practically 
undisturbed. 


That doesn't mean that a lot of previously-defeated legislation—such as added aid 
for school construction; urban renewal and depressed-area aid; and probably a 
raise in the “minimum wage floor" (to around $1.25 an hour)—won't go through. 
Fact is that there's little disagreement on principles between the two parties in 
these areas. Most of the previous trouble has centered on wording and definitions. 
But what does go through won't represent any major departure from established 
patterns. 


* * * 


One area in labor legislation, however, will bear a careful eye by engineers 
and contractors. It is certain that the Building Trades unions will make another 
concerted drive to get legislation that would permit so-called “common situs" 
picketing, to permit them to picket a whole construction job, even though a dispute 
may concern only one of many subcontractors. This plan was fought hard last year 
by contractor and engineering organizations, finally never got to the Congressional 


floor for a vote. But with Mr. Kennedy apparently heavily committed to labor, you 
must e~pect another try. 


* * % 


Health, Education & Welfare Department officials have high hopes for their 
National Conference on Water Pollution, this month (Dec. 12-14) in Washington. As 
you know, the meeting was called by HEW to obtain "vigorous discussion" that 
might lead to substantial agreement on: (1) National goals for water pollution con- 
trol; (2) specific programs needed to meet such goals. 
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Plenary sessions will be held on the first and third days of the meeting, a 
panel discussion (four separate panels) on the second day. More than 1,000 engi- 
neers, officials, labor leaders—even representatives of sportsmen's groups— 
had agreed to come by late November. More than 70 speakers had been lined up. 


* * * 


Driving to strengthen the top command of the Public Health Service (in line 
with recommendations of a recent study), PHS has created three new positions, and 
named men to fill them. Men and divisions are: Dr. James M. Hundley, to be an 
Assistant Surgeon General and fourth in command in PHS, with special responsibil- 
ity in field relationships with regional offices; Harry Hanson, named Associate 
Chief of the Bureau of State Services, with the rank of Assistant Surgeon General, 
to function in the area of environmental health activities; Dr. A. W. Christen- 
sen, Associate Chief, Bureau of State Services, concerned with community health 


services. (Mr. Hanson wiil temporarily continue as Director of PHS’ Sanitary 
Engineering Center in Cincinnati. ) 


* * * 


The continuing battle in Washington and its burgeoning suburbs over the loca- 
tion of a new trunk sewer from the now-building Dulles International Airport at 


Chantilly, Va., to the City, has pointed up a serious consideration for sanitary 
engineers and city planners. 


The considerations The sewer line, in today's conditions, controls the growth of 
suburban areas just as much as did the old trolley lines of some generations 
back. In a densely populated area, septic tanks and cess pools aren't enough. 
So, the moment a new sewer line is planned, housing developments follow it—just 
as surely as they followed the trolleys and subway lines. 


A case in point is the present plan to bring the big trunk sewer from Chantilly 
(28 miles west of Washington) to the Potomac Valley, down the Valley and through 
a tunnel to the Maryland shore, thence to city treatment plants. Planners are 
afraid that this scheme would bring immediate pressure for housing development 
along the river's forested banks, upsetting almost every long-range program for 
area development now on the books. Engineers argue, without refutation, that 
Valley location is the best available for a line. But the National Capital Plan- 
ning Commission and local planning groups are afraid that local communities won't be 
able to withstand the pressures that will arise for development. 


* * * 


Air Force's search for a better waste disposal system, for use in arctic areas, 
could result in a new adaptation of the type of small metal or plastic toilets 
used on boats. If used in a fuel-oil emulsification system, in conjunction with an 
oil-fired incinerator, it may be the answer to present problems according to an 
Air Force research survey. The boat-type toilet system simply includes a hand pump, 
or may employ gravity feed, requires no electric pumps or safety features. Mechan- 
ical disintegration showed more promise than chemical additives disintegration in 
a disposal process where fuel oil is used, according to the Air Force. (You can get 
a copy of the full report—for 50 cents—from the Office of Technical Services, 


Department of Commerce, Washington 25, D.C. Ask for "A New Method of Waste Disposal 
for Isolated Areas in the Arctic". ) 


Concerted action to improve control of weed growths has reduced water and inci- 
dental losses by nearly $16 million a year on Bureau of Reclamation and other 
irrigation systems and 32 canal company systems estimated total water losses due 
to weeds at 1,966,000 acre-feet in 1957 in the 17 Western states. This is enough 
to irrigate 330,000 to 780,000 acres of cropland, according to BuRec engineers. 

A report on the survey, and what has been done in weed control, has been issued by 


the Agricultural Research Service of the Department of Agriculture, as ARS 
Publication 34-14. 
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of 50 to 200 persons are shipped 
factory-assembled; units for popula- 
tions of 250 to 500 persons are 
shipped in large sub-assemblies for 
fast field erection. 

Treatment with this process con- 
sists of removing part of the sus- 
pended solids and part of the five- 
day BOD in a primary settling com- 
partment. The sewage is then pumped 
to two bio-filters operating in series 
where aerobic bacteria remove 85 to 
95 per cent of the raw sewage solids 


and BOD to produce a stable efflu- 
ent, after passing through a second- 
ary settling compartment. 

In operation, raw sewage first 
flows by gravity or is pumped to 
the primary settling compartment for 
the first stage of separation. The 
resulting effluent is then pumped to 
the primary filter for initial bac- 
terial action. 

The primary effluent is divided 
into two portions: One portion is 


recirculated to the primary settling 





The M&H Spirit 


There are those who might believe that a valve is just a valve. 


They might say: 
same iron and bronze — so what?” 


“What’s in a name? All valves are made of about the 


The answer is that one valve can be better than another because 
it is more skillfully designed and the men who make it are craftsmen 


who take greater pride in their work. 


The honor and honesty of a man 


— his veracity, fidelity and sincerity — is best shown by his acts. 

It is by their daily work at M & H that the attitude of M & H 
personnel toward M & H products takes on form and substance. We 
call it the M & H Spirit — and it is an inherent 
factor in the quality and operating efficiency of an 


M & H Valve or Hydrant. 


Thirty-four years of M & H history proves that 
an M & H Valve or Hydrant is in a class by itself. 
Its record of efficient trouble-free service has caused 
the Company to grow from 60 to 500 employees, 
with a present annual payroll of over $2,000,000.00. 
It has so rapidly increased in use throughout the 
U. S. and foreign lands that M & H Company has 
become one of the leading industries in its field. 


(No. 7 of a Series) 
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compartment; the other is pumped 
to the secondary filter. Sludge from 
both the primary and final settling 
compartment goes into the digester 
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where it is completely digested to 
a stable product. Where chlorination 
is required, a separate chlorine con- 
tact tank is available. 


Oxidation Plants Have 
Comminuting Pump Screen 
1204 

American Well Works, Aurora, 
Ill., is offering its Oxy-Pak pack- 
aged, fully automatic total oxidation 
plant that features a new arrange- 
ment of a recently developed com- 
minuting pump screen with its Air- 
comb non-clog diffusers. 

This screen is suited for both 
small and medium size plants and 
is designed to be practically care- 
free. In case of a power failure, 
the flow will continue through the 
bar screen which is an integral part 
of the system. 

In operation, flow entering the 
aeration tank is immediately mixed 
with the raw sludge and return 
sludge. The self-adjusting orifices 
of the Aircomb eliminate the danger 
of clogging. 


Pipeline Maintenance— 
By TV 
1205 
National Rodding Corp., Chicago, 
Ill., has made available a pipeline 


repair service that utilizes a small, 
transistorized television camera, 
equipped with its own light source 

CONTINUED ON PAGE 116A 











WATER WATER WATER 


With A Layne Drilled 
Well Layne knows where the 
water-bearing formations are located. 
They have been drilling wells for over 
75 years. This experience comes from 
searching and researching water 
aquifers. Knowing where to drill is 
half of the success—knowing how is 
the other half. In drilling a straight 
well experience counts—and you can 
count on Layne. Layne specializes 
in water well drilling. To get a good 
start for a water supply—you need 
a good well. You get a good, pro- 
ducing well when you specify a Layne 
drilled well. Bulletin No. 100 


With A Layne Gravel 
Wall Well This technique and 
resulting arrangement of the new 134 
Shutter Screen and gravel (shown 
here) permits the free flow of water 
into the well and affords the follow- 
ing advantages: larger shutter screen 
openings, reduced friction, reduced 
draw down and pumping head— 
thereby reducing pumping costs, in- 
creased specific capacity and more 
effective retention of native sands. 
Cemented wells are installed if in- 
dicated, and result in greater purity 
of supply as well as increased life 
of the well. Bulletin No. 900 


With A Layne Vertical 
Turbine Pump Whatever 
the pumping requirement, there’s a 
Layne pump to meet any pumping 
conditions. Layne Vertical Turbine 
Pumps come in a wide range of sizes 
and capacities, delivering 30 to 20,000 
GPM and requiring from 4 to 42 
inch well casings. The complete line 
of Layne Pumps include: Deep Well 
Vertical Turbine (oil or water lub- 
ricated), Short Coupled Vertical Tur- 
bine, Propeller, Mixed Flow, Fire 
Pumps and Volatile Liquids Pumps, 
Regular and “In-Line” Submersible. 
Bulletins No. 200 (oil) 201 (water) 


LAYNE OFFERS COMPLETE WATER SERVICE: Initial surveys ¢ explorations *« recommendations e site selection 
foundation and soil-sampling « pump design, manufacture and installation 
construction of water systems « maintenance and service « chemical treatment of water wells « water treatment—all backed 
by Layne Research. Layne services do not replace, but coordinate with the services of consulting, plant and city engineers. 


well drilling ¢ well casing and screen 





LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


Sales Representatives in Major Cities 
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and enclosed in a waterproof casing, 
that will fit inside a 4 in. pipe. 

The camera is connected to a con- 
trol cable (it may be as long as 
500 ft) which leads to a mobile tele- 
vision control and viewing room. In- 
side the room, a technician controls 
the speed at which the camera is 
fed into the pipe. As the camera 
moves along the pipe, the technician 
watches the screen to spot breaks 


and obstacles. A movie camera re- 
cords the picture shown on the 
screen making a permanent record 
for future use. The camera can be 
stopped at any point and a photograph 
made of the image on the screen. 

When a break is spotted, the op- 
erator notes the length of the cable 
that has been fed into the pipe and 
pin-points the exact location of the 
leak. The repair itself can be made 





Now . . . before the first water flows 
into this new tower. With ERP to 
help you from the start of its life, 
you'll fight deterioration . . . lengthen 
the tower’s life . . . come out dollars 


ahead. 


For ERP gives you the finest protec- 
tion there is — cathodic protection. 
From before its birth to the end of its 
long life, your water tower has a con- 
stant guard — ERP. You'll save on 
annual maintenance and painting 
costs. And as your water level and 
protection needs change—so does 
your ERP protection. ERP service 
crews constantly keep your protection 
economical and efficient. 


ERP economy can be yours. And 
your greatest economy will come if 
you install ERP now. Write for in- 
formation to Dept. E-53.94. 


ELECTRO RUST-PROOFING CORP. 


"A SUBSIDIARY OF WALLACE @ TIERNAN INC 





30 MAIN STREET. BELLEVILLE 9.NEW JERSEY 
CABLE: ELECTRO. NEWARK. N. J. 





by any standard method. 

The principle and most important 
advantage of this system is savings 
made in repair costs. Because repair 
crews know exactly where to dig 
or otherwise locate the leaky line, 
time, material, labor and frequently 
expensive construction costs are elimi- 
nated. 


Vertical Two-Stage Pumps 
1206 
Aurora Pump Div., New York 
Air Brake Co., Aurora, IIl., an- 
nounces the development of a new 
line of vertical, two-stage, split case, 
centrifugal pumps especially designed 
to reduce space requirements to a 
minimum. 


- 


these 


Called the AJV_ Series, 
pumps have a capacity range to 1400 
gpm at heads to 425 feet. The pump 
case is split parallel with the im- 
peller shaft, and the bearing housing 

CONTINUED ON PAGE I8A 
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Test your public service product “I.Q.” 


What’s our line? 


In addition to all the products shown above, 
there’s another dozen* supplied by Allis-Chalmers. 
Whether you need equipment for sewage plants, 
water works, municipal power plants, or street 
and highway maintenance .. . Allis-Chalmers is 
your most convenient single source. 


Municipalities all over the world have modern- 


ized, expanded and prospered with expert engi- 
neering and application help from Allis-Chalmers. 
For complete details, call your nearby A-C office, 
or write Allis-Chalmers, Milwaukee 1, Wis. 

*Additional Public Service Products — Transformers, conden- 
sers, circuit breakers, voltage regulators, substations, genera- 


tors, vacuum pumps, sifters, engines, lift trucks, graders, and 
other earth moving equipment. A-1311 
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supports, suction and discharge 
flanges are integral with the vertical 
base section of the case, thus allow- 
ing for removal of the rotating ele- 
ment without disturbing either suc- 
- tion or discharge connections. 

These pumps are considered par- 
ticularly suitable for use on munici- 
pal and industrial water 
pressure booster service 
towers, circulation < 


services, 
, cooling 
und boiler feed. 


Parshall Flumes 


1207 
Plasti-Fab, Portland, Ore., an- 
nounces the availability of a new 
Parshall flume built of corrosion- 
resistant fiberglass, reinforced poly- 
ester. Some of these new units are 
now in operation in municipal sew- 
age and industrial waste installations. 

The units have throat sizes of 3, 
6, 9 and 12 in. and are available 
with or without integral float wells 
and molded in level gauge. The ends 
are flanged for bolting. Lightweight, 
the 3 in. size weights about 15 Ibs, 
the 12 in. about 45 Ibs. 


other 


On some municipal installations, 
small flumes have been installed to 
measure sewage from specified dis- 


tricts, pending future growth of the 
area. When a larger flume is re- 
quired, the small unit may be re- 
moved and a larger one installed. In 
cases, small flumes have been 


e For further information on products or services please use reader service card 


installed inside existing oversize 


flumes awaiting the time when flows 
will increase. 


pH Meter 
1208 

Coleman Instruments, Inc., May- 
wood, IIl., has made available a pH 
meter called the Companion that pro- 
vides simplicity of operation with a 
routine precision within 0.05 pH. 

The instrument has a 6% in. wide 
scale which covers the 0-14 pH 
range; it permits direct reading to 
0.02 pH. The scale is mirror-backed 
to eliminate reading errors caused 
by parallax. Three controls regulate 
all instrument operations, but only 
one is required for routine measure- 
ments. 

The unit is line operated and has 
full stabilization against the effects 
of varying supply voltage. 


Machine for Cutting Holes 
in Pipeline 
1209 
Steffan Mfg. Corp., Salem, Ohio, 
is offering a simplified machine for 
cutting 90° holes in pipe, tanks and 
flat plate. Three unit sizes permit 
CONTINUED ON PAGE 21A 
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CAST IRON 
PIPE 


Super De Lavaud Cast Iron Pipe 3” to 24” 


in modern long lengths. Bell and Spigot, 
Altite Joint® and Mechanical Joint. 


ALABAMA PIPE COMPANY 


DIVISION OF WOODWARD IRON COMPANY 
General Offices—General Sales Office 


Anniston, Alabama 


SALES OFFICES 


ith Michigan Ave., Chicago 3, Ill. 
Building, Kansas City, Mo. 
ern Ave., South Gate, Calif. 


350 Fifth Ave., New York 1, N.Y. 
18505 W. Eight Mile Rd., Detroit 41, Mich. 
2101 N. Webster St., Kokomo, Ind. 


ALTITE JOINT® Protected by Patent 





DIG TRENCH AND BELLHOLES IN SINGLE PASS 


The Cleveland JS-30 Trencher 
digs beliholes at pipe joints, 
digs flush to obstructions, 
slopes as it digs. 


Note the ample-width bellhole in the foreground 
above. The JS-30’s exclusive power-shifted digging 
wheel shifts 2/2 feet to each side of center to dig bell- 
holes like this and to keep trench in line even when 
crawlers are being steered around side obstructions. 


The JS-30’s wheel power-#ilts, too—saves blocking 
and cribbing when either crawler track is higher 
than the other on curbs, side slopes, etc. 


Note, too, how the JS-30’s power-shifted V conveyor 
with operator-controlled speeds up to 1,000’ per 


The JS-30 is a trencher of amazing utility 
—get all the facts now, 
from your Cleveland distributor. 


minute—another Cleveland exclusive—easily handled 
the big spoil volume from the wide-sloped trench. 
The JS-30 sloped the trench to 6’ top width as it dug. 


CLEVELAND 
TRENCHER 


THE CLEVELAND TRENCHER CO., 20100 ST. CLAIR AVE., CLEVELAND 17, OHIO 
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Badger 


24d Vgtie’s 


cost-cutting story is 
big as all outdoors 


*Pat. applied for in U.S.A. 
and foreign countries. 


All over the country water departments are 
cutting meter-reading costs and increasing 
efficiency with Badger Read-o-Matic 
outdoor meter-registers. 

Accessibility is the big advantage of 
this self-contained register. Read-o-Matics 
are instalied outside, often in convenient 
“reading stations” which a meterman can 
read quickly and easily. This system is safer, 
too, because it completely eliminates the 


dangers involved in climbing down into Badger Meter Mfg. Co. 
underground vaults and other i 
inconvenient locations. 4545 W. Brown Deer Rd. 
Install this faster, lower-cost reading : Milwaukee 23, Wisconsin 
system in your water department. Write 
for literature or call your Badger 
representative for a demonstration. 
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cutting perpendicular holes to 18 in. 
in diameter without using cams, pat- 
terns or layouts. Lighweight, the ma- 
chine may be used with electric drive 
or may be hand operated in the field. 

Cutting is accomplished with an 
oxygen, acetylene torch arrangement 
which leaves clean edges, burr-free 
and having good weldability. The 
machine provides holes automatically 
in both round and elliptical form 
for 90° to 45° fittings. 


Magnetic Drum 
Programming for Utilities 
1210 

Bailey Meter Co., Cleveland, Ohio, 
announces a new solid-state digital 
information systems for measuring, 
scanning, and logging variables in 
power plant operation. Called the 
#750, this completely modularized 
system is believed to be the first 
non-computer industrial application 
of magnetic drum programming for 
this type of service. 

At one installation, the system 
scans 110 variables including cur- 
rents, voltages, power and gate posi- 
tions. Variables are scanned at the 
rate of one per second and all points 
are logged out once an hour or upon 
demand. High and low set points 
may be programmed for any of all 
variables so that an off-normal con- 
dition will actuate both a visual and 
audible signal. 


Magnetic Drive Meter 
1211 
Badger Meter Mfg. Co., Milwau- 
kee, Wis., has introduced a % in. 
magnetic drive meter which operates 


on the nutating disc principle; the 
unit is constructed with a disc meter 


chamber. It is driven by a magnetic 
coupling designed to drive any regis- 
ter or meter-driven accessory on the 
market. 

The register face has digits that 
are % in. tall, permanent and molded 
integral with the wheel. A sixth 
number wheel has been added, ex- 
tending the totalizer capacity of the 
meter to 10 million gallons (1 million 
feet). 


21A 


Other features include a “tamper- 
proof”, hermetically sealed register 
which can be removed underwater 
without disturbing the meter in the 
line and availability either as a com- 
plete meter or in a modernization 
kit. 


Safety Control System 
1212 
California Controls Co., Oakland, 
Calif., is offering the new non-elec- 
tric Calcon Safety Control System 
CONTINUED ON PAGE 23A 





EXETER, N. H., 


When New Englanders build, 
they have long-established 
habits of building soundly and 
lastingly. And Exeter, N. H., is 
no exception. The elm-shaded 
streets of the town display a 
succession of handsome coloni- 
al homes, sturdily constructed 
a century and a half ago. 


These same habits are strong 
in the minds of the towns- 
people today. Thus it was na- 
tural for them, when growth 
dictated a new 1,000,000 gallon 
standpipe, to specify steel. 


Srrenotn 
Ticutness 
Evasricity 
Economy 


Lons LIFE 





has a new STANDPIPE 


... built of STERL 
to AWWA standards! 


... these are inherent qual- 
ities of welded steel construc- 
tion. Compare steel tanks with 
other types... you'll see why 
“steel tanks store water best.” 
You can always specify steel 
tanks with confidence. 


More Than 10 out of 11 Water Storage Tanks Are 
Constructed of STEEL 


e 
ny 
3 


© | Fasricators are 
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Pennsalt Water Works Grade Chlorine 


...made pure | ...stays pure 


Before refilling, Pennsalt chlorine cylinders are 
carefully cleaned and inspected .. . 


All valve parts completely reconditioned .. . 
valve is reassembled using all new packing... 


Pennsalt chlorine gets “scrubbing tower’ treatment for extra purity. Inspected, tagged, and ready to go. 


Pennsalt Water Works Grade Chlorine gets the added purification 
of special chlorine processing techniques pioneered by Pennsalt 
many years ago. This special processing removes trouble-making 
organics and traces of moisture. The result is a high quality 
chlorine that’s ideal for dependable chlorination. 


Pennsalt chlorine stays pure because of the 
special precautions taken in packaging it. 
Pennsalt’s comprehensive program of cyl- 
inder reconditioning and inspection is your 
best insurance against contamination. The 
5 delivered purity of this quality product is 
Pennsalt Water Works Grade Chlorine is backed up by a half century of experience. 
available in 100- and 150-lb. cylinders, 


and in one-ton containers in multiple-unit Pp it 
rail cars. Pennsalt Ferric Chloride is avail- en n $a industrial Chemicals Division 
able for fast sedimentation in sewage ry SALES OFFICES: ATLANTA CHICAGO © DETROIT © NEW YORK 
processing. Industrial Chemicals Division, hem ica Is PHILADELPHIA © PITTSBURGH © ST. LOUIS © APPLETON 
PENNSALT CHEMICALS CORPORA- TACOMA® PORTLAND 
TION, Three Penn Center, Philadelphia ESTABLISHED 1850 —_ 
2, Pennsylvania. INDUSTRIAL QUIMICA PENNSALT, MEXICO CITY 

PENNSALT CHLORINE is made at Calvert City, Ky., Portland, Ore., Tacoma, Wash., Wyandotte, Mich., and Mexico City 
Water & SEWAGE Works. December, 1960 
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that is sensitive to a wide range of 
temperatures, pressures or both in 
combination and can be assembled 
into compact units to meet the needs 


| | of many diversified operations. 


For fast service on... 


Pennsalt 
Water Works 
Grade Chlorine 


contact your nearest 
Pennsalt sales office or any 
of these distributors 


ACID PRODUCTS CO. 
Chicago, Illinois 
BADGER CHEMICAL CO. 
Milwaukee, Wisconsin 
CARRIER-STEPHENS 
Lansing, Michigan 
P. H. DOREMUS & CO. 
Paterson, New Jersey 
EATON-COLBY CHEMICAL CO. 
Columbus, Ohio 
FIRE EQUIPMENT WELDING SUPPLY 
Zanesville, Ohio 
HAVILAND PRODUCTS CO. 
Grand Rapids, Michigan 
HERBERT CHEMICAL CO. 
Cincinnati, Ohio 
HOLLY CHEMICAL CO. 
Mount Hclly, New Jersey 
INDUSTRIAL CHEMICAL SUPPLY CO. 
Springfield, Illinois 
LYON CHEMICALS, INC. 
St. Paul, Minn. 
MIDDLESEX CHEMICAL CO. 
Milltown, New Jersey 
THE OPALCO LABORATORIES, INC. 
McKeesport, Pennsylvania 
OVERTON CHEMICAL SALES CO. 
Sumner, lowa 
STEVENS CO. 
South Bend, Indiana 
TAYLOR SALT AND CHEMICAL CO. 
Norfolk, Virginia 
ULRICH CHEMICAL, INC. 
Indianapolis, Indiana 
VALLEY CHEMICAL & SOLVENTS CORP. 
Pekin, Illinois 
VALLEY OXYGEN CO. 


Bay City, Michigan | 


® 


Pennsalt 
Chemicals 


The unit operates through a small 
captive charge of compressed air and 
provides immediate, positive action 
response. When dumped to atmos- 


| phere by pressure or temperature 
| sensing devices, the system puts into 
| operation almost any type of pilot 


operated valve, switch, warning or 
other control. 

This self-powered safety control 
can sense pressures up to 2000 psi. 
It has its own source of pneumatic 
power and is not dependent on out- 
side power which could fail and shut 
down equipment unnecessarily. 


1750 RPM Pumps Designed 
For Large Wells 
1213 

Sumo Pumps, Inc., Stamford, 
Conn., has announced the introduc- 
tion of a new line of high capacity, 
heavy duty 1750 rpm submersible 
pumps. The pumping capacities of 
these units range from 400 to 3300 
gallons per minute ; horsepower range 
is from 40 to 125; and they are 
suitable for installation in 12” (inch) 
wells or larger. 

The pump bowls are constructed 
of enamel-lined cast iron; the im- 
pellers are of smooth bronze. The 
motor is the “Wetstator” type with 
plastic-covered winding designed for 
continuous underwater operation, and 
they are equipped with a special 
plastic and ceramic sand seal which 
protects the motor against abrasives 
and corrosive water. 


Control Stations For 
Automatic-Manual Pneumatic 
Systems 
1214 
Republic Flow Meters Company, 
a subsidiary of Rockwell Manufactur- 
ing Co., Chicago, IIl., has introduced 
a line of pneumatic control stations 
for “bumpless” transfer between au- 
tomatic and manual operation; as 
well as for set point loading and 
manual loading. Designed to operate 
with Republic’s Vector Series instru- 
ments and controls, the new control 
stations are accurate 


within 1 per 


| cent of full scale. The controlled vari- 


able is indicated on automatic and 
manual operation. 

Control stations have input ranges 
of 3-to 15-psig with air consumption 
of less than 0.2-scfm. Red outer 
pointer indicates manual loading pres- 
sure and black center pointer indi- 
cates automatic loading pressure. 
Control stations are designed for 
standard panel mounting in 5% x 
5% cutouts or space. 


Ductile Iron Split Sleeve 
1215 
B. Clow and Sons, Ince., 
Chicago, Ill., has introduced its new 
ductile iron split sleeve designed for 


James 


faster and the more convenient re- 
pair of 4, 6 and 8 in. transverse 
cast iron pipe underground breaks. 

Features of this sleeve are its 
lightweight construction, short length 
and two-piece assembly which give it 
its handling characteristics. The 
sleeves are made of 70,000 psi tensile 
ductile iron for strength and dura- 
bility. 


Pump “Squeezes” 
Water Upward 
1216 

Peerless Pump, Hydrodynamics 
Division, Food Machinery and Chem- 
ical Corp., Los Angeles, Calif., is 
offering a pump that uses an ex- 
clusive, positive displacement pump- 
ing action to literally squeeze water 
upward. 

Trade-named the “Hi-Lift’’, this 
pump employs a corkscrew-like rotor 
which rotates within a contoured sta- 
tor. The action of the rotor creates 
a positive displacement action, mov- 
ing a constant flow of water up to 
the surface. 

The pump can be operated at one- 
half the normal pump speed (1760 
rpm), thus assuring longer pump life 
and greater operating and mainte- 
nance economy. Furthermore, its 
unique long wearing rotor-stator 


CONTINUED ON PAGE 29A 
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“It’s an experiment... Ev’rybody 


claims layin’ Tyton is as easy 


as fallin’ off a log.” 


rele l-pabbaeyal 


PIPE FOR WATER, SEWERAGE AND 
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TYTON ~ 


ONLY FOUR SIMPLE ACTIONS 





al most as easy a Insert gasket with groove over bead in gasket seat... 


a simple hand operation. 


In their enthusiasm our hillbilly pals sometimes 
exaggerate. 


Tyton Joint® pipe isn't quite as easy to install as 
falling off a log. But almost! One simple accessory 
and you're in business! No bell holes. No nuts, bolts, 
pots or ladies. Fewer weather delays, too. Tyton® 
can be installed in rain or wet trench, if need be. 
And even inexperienced crews can lay it. 





Want more working days, less time, trouble in the ws. fee ob teen dam thement aa Gea of 
: , : ipe film i 

trench? Tyton Joint pipe is your answer. gestet. Your. recsiing pipe is teat: 

Get the facts. Call or write today. 























Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines 
and Blast Furnaces to Finished Pipe. 


a8 
= 














NAS 


Push entering pipe until the first painted stripe dis- 

® appears and the second stripe is approximately flush 

INDUSTRIAL SERVICE (I with bell face. The joint is sealed .. . bottle-tight, 

permanently! The job’s done . . . . fast, efficiently, 
economically. Could anything be simpler? 
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Foxboro Magnetic Flow 
problems for 








DAYTON, OHIO Three Foxboro Magnetic Flow Meters measure flow 
of sludge to centrifuges at Dayton’s Lime Recalcining Plant. Designed 
around these meters, plant actually recovers up to 20% more lime than 
originally added to water. Graphic control panel in Feed End Building 
operates entire plant. 


NEWPORT, R. 1. At Newport, R. I. influent at the main sewage 
plant comes from both the town and a nearby Navy base. Deter- 
mining how much of the total should be billed to the Navy is the 
job of the Foxboro Magnetic Meter and Foxboro Dynalog 
Recorder shown above. 
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Introduced six years ago, the Foxboro Magnetic Flow Meter 
has proved its superiority for measuring water, sewage, sludge 
and other treatment plant flows. 

Foxboro Magnetic Flow Meters have no flow restrictions of 
any type. No taps to get plugged or frozen, no seals or purges, no 
moving parts of any type. Measurement is made by electrodes 
flush-mounted in meter wall — then transmitted by electric 
cable to a Foxboro Dynalog* electronic recorder. Acciracy 
is +1%. 

Foxboro Magnetic Flow Meters have solved some of the 
toughest municipal measurement problems. Ask your Foxboro 
field engineer to show how it can help with yours. Or write for 
Bulletin 20-14. The Foxboro Company,8912 Neponset Avenue, 
Foxboro, Massachusetts. “Reg. U.S. Pat. Of. 








Partial List of Progressive Communities — Foxboro Magnetic Flow Meters 


Benton Harbor, ape ° . 6 + law sewage 
Hayward, Calif. die ee < «jee + 2 2 ae 


Pittsburgh, Pa. — raw sewage 
(Allegheny County Sanitary Authority) 


Covington, Ohio ~ * <\ aes — return activated sludge 
Medfield,Mass. ......+ + «+6 « « « = Water 
Orange County, Calif. ......+ +. « —Sewage 
Warren Township, Michigan a — raw sewage and siudge 
Bloomfield Township, Michigan. ... . . — water 
Seattle, Washington . ececescce « = uae 
(Lake City Sewage Plant) 
Milwaukee, Wisconsin . . ... ++ +. Sludge 
Piqua,Ohio .. . oc ec ec woe e o « = SUES 
Arkansas City, Kansas oe ec oe eo eo eo ew ow = SEWERS 
Sidney, Ohio . . return activated sludge 
Frazer, Michigan — raw sewage 


Meter sizes on these installations range from 3 inches to 6 feet. 








X BOR 


REG. U.S. PAT. OFF. 


Meters eliminate line restriction 
these municipal utilities 


FARMERS BRANCH, TEXAS Elight-inch 
Magnetic Flow Meter at a sewage lift station. 
Meter was installed below ground level, right 
next to elbow and valve, without affecting its 
measurement accuracy. 


CHICAGO, ILLINOIS This 20” Foxboro Mag- 
netic Flow Meter was installed in the South 
District Filtration Plant in April, 1956. Because 
it has no line restrictions, plant officials knew the 
meter would add no more pressure drop than 
an equivalent length of pipe. Note how it was 
installed directly downstream from an elbow. 
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MUELLER: Tapping Sleeves and Valves 
MUELLER CL-12 Drilling Machine 


m By using Mueller “quality-matched” equipment and machines, you eliminate 
the need for extra adapters and fittings, thereby reducing set-up time, The 
automatic power operation of the CL-12 Machine frees the operator for other 


work around the job-site, and reduces cutting time. 


m The total reduction of on-the-job time is one of the big reasons to standardize 


with Mueller equipment and machines. Ask the Mueller Representative in your 


area for complete details on this and many other safe, fast operations using 
quality Mueller products. 


osenee . LER MUELLER CO. 
— another FS ey ii 
Basic Benefit from... so bess a) DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited, Sarnia, Ontario 


WatTeR & SEWAGE WorKS, December, 1960 





e For further information on products or services please use reader service card. 
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pumping element commends this 
pump for sandy wells. Any sandy 
particles which may become momen- 
tarily depressed in the rubber when 
the rotor passes over it are quickly 
removed by the water flow as the 
rotor continues to turn. 


Test Stand Reduces Down 
Time and Maintenance Cost 
: 1217 
Farris Engineering Corp., Pali- 
sades Park, N. J., now has available 
built-in-plant test stands manufac- 
tured to ASME requirements which 
will test all valves including Globe, 
Gate, Plug Cocks, Safety, and Re- 
lief plus other hydraulic-pneumatic 
equipment. 


of 3%” thick steel for the wall sec- 
tions and 54%” for top and bottom 
plates. The over-all stations include 
access ladders, balanced hinged doors, 
lights, dehumidifier, blower and sump 
pumps. 

In the ejector station, heavy-duty 
cast iron pots are utilized with either 
electrode or pneumatically operated 
liquid level controls. Welded steel 
ejector electrode controlled pots are 
integrally fabricated with the steel 
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shell of the station in either single 
or duplex types. Separate air receivers 
are utilized when required. 

Ejector stations including two pots 
as large as 300 gallon capacity have 
been manufactured. Pumping stations 
incorporate vertical “non-clog” cen- 
trifugal pumps having gland seals 
and bubbler-type control systems for 
the adjacent wet well. The station 
walls are coated with epoxy resins. 

Special electric control panels, 
spring-loaded check valves and inlet 
and discharge pipe connections ex- 
tending outside, are standard items. 





| 
| FOUR reasons why Ford covers 


offer greater protection and convenience 
for every meter box installation... 





DOUBLE LID METER BOX COVERS 


Designed to provide the utmost in frost protection 
for pit meters, the “Wabash Cover” has a total depth 
of 9% inches. Its extra depth, sloping skirt and 4” 
dead-air space between inner lid and top lid minimize 
heat loss from the top of the meter setting. 


These covers can be provided in “standard weight” 
for ordinary service, or “extra heavy,” when the lid 
will be exposed to traffic. 











SINGLE LID METER BOX COVERS 
Designed for sidewalk or lawn installation, Ford “Type 
A” covers are made for 15”, 18”, 20” and 21” meter 
boxes. Lids are inset. 


Lifter Worm lock used on these covers helps speed 
meter readings. Screw jack action plus automatic 
attachment of the key to the bolthead make lid re- 
moval a simple, clean task. 


This new test stand is designed to 
eliminate expensive, time-consuming 
outside valve maintenance and related 
shipping costs. Valve inventory can 
be reduced to a minimum by using 
the test stand to reset valves so they 
may be used in the widest possible 
variety of applications and pressure 
variations. 

Easy to operate, this universal 
stand requires no special skill or 
training. All controls are within 
reach on one panel with simple in- 
structions printed on a metal plate. 
It is compact (10%’ x 3’), yet its 
wide range permits testing of pres- 
sure settings up to 2000 psi for air 
and 6000 psi for water. 





MONITOR COVER 


Designed for use on large tile — where a large lid 
opening is desirable — “Monitor Covers” consist of 
1) a flange casting to fit on the tile, 2) a ring centered 
in place on the flange by a circular bead, and 3) a top 
lid with Lifter Worm Lock. 


These covers can be used for 1%" and 2” meters... 
or for two or more smaller meters. Lid size permits 
meter reader to enter setting if necessary. 








HINGED LID 


Designed for same installations as other single lid 
covers, “Type X cover” features hinge effect so lid 
can simply be leaned back instead of lifted off while 
meter is read. 


Simple, ingenious lu 
lid and support it. 
completely lifted off. 





in the frame casting pivot the 


Prefabricated Sewage hus, if desired, it can also be 


Pumping Station 
1218 
Komline-Sanderson Engineer - 
ing Corp., Peapack, N. J. is offering 
factory assembled, welded steel, pre- 
fabricated sewage pumping stations 
which incorporate either pneumatic 
sewage ejectors or standard sewage 
pumps. The stations are fabricated 





For more information, write ... 


FOR BETTER WATER SERVICES 
THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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} FOR A CENTURY 
WITH A RIVER 
5 ON ITS BACK 
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At left, you see a length of cast iron pipe 
being installed under the Floyd River in Iowa. 
This is part of a water feeder main which will 
reinforce the existing water supply system. 


Despite the severe conditions of a river over- 
head, the inherent ruggedness of cast iron pipe 
promises at least a century of trouble-free per- 
formance, and rarely requires repairs or re- 
placement. 


And cast iron pipe’s cement lining assures a 
continued full flow of water year after year. 
It’s no wonder that more than 90% of the pipe 
used for water supply systems in our 50 largest 
cities is cast iron pipe! 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director, 
3440 Prudential Plaza, Chicago 1, Illinois 


. @ CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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At Cincinnati’s new Mill Creek sewage works, 


Jeffrey Flocculators and 
Sludge Collectors 


Only a third of the Jeffrey 
flocculation-settling 
system is visible in this 
construction photograph. 


Flocculation and settling are handled here in the same 
tanks, training baffles being used to separate the two func- 
tions. Eight of these combination tanks provide detention 
in the flocculation zone for 30 minutes and in the settling 
zone for 90 minutes, or a total of 120 minutes of settling 
time without flocculation, based on a daily flow of 122 mgd. 


Jeffrey sludge collectors. are in each channel of the 
flocculation tanks, as well as in each channel of the 
settling tanks. 


Behind the plans and equipment offered by the Jeffrey 
Sanitary Engineering Department are 65 years’ experience 
in materials handling. This qualifies Jeffrey to offer com- 
plete technical information and apparatus on plant layout 
and machinery. The Jeffrey Manufacturing Company, 996 
North Fourth Street, Columbus 16, Ohio. 
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Taken two years ago, this airview shows the wide extent of this 
122 mgd treatment plant. Consulting Engineers, Haven & 
Emerson of Cleveland and New York. 


CiVJEFFREY 


CONVEYING + PROCESSING + MINING EQUIPMENT... 
TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 











OY :¥a-¥ou am Mt -¥- 1, €-e- 111° med CS 
Minimum Loss of Head Through 
Fire Protection Service Lines 


PER CENT REGISTERED 
The loss of pressure through Hersey Detector 
Checks, at all rates of flow up to the full 
capacity of each size, is less than 4 pounds per 
square inch. 


2 
This device is designed to detect leakage or use of water 
from services which are intended to be exclusively for 
fire protection needs. Sizes from 3'.to 10’ are listed as 
standard under the re-examination service of Under- 


writers’ Laboratories, Inc. and approved by Factory 
Mutual Laboratories for use 


in Factory Mutual insured 
properties, also listed by \ y <> 
Underwriters’ Laboratories “=” 

of Canada. 


" Branches: Atlanta, Boston, 
H e rs e y 5 Sp a rl 1 ng Chicago, Cleveland, Dallas, 
Denver, Kansas City, Mo., 
Me ter Company Los Angeles, New York, 
HERSEY PRODUCTS Philadelphia, Portland, Ore., 
DEOHAM, MASSACHUSETTS San Francisco, Seattle. 
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ASBESTOS-CEMENT SEWER PIPE!” 


place where we save time and money. These simple 
: say$ coupling joints go miles faster. The pipe is easy to 
handle; there’s less breakage on the job or in the 
storage yard. No lost time because of bad weather, 


a 
rominent either, because we can lay and couple this pipe 
p in muddy trenches.” 

What Marlton, New Jersey, gained with “K&M” 
N Asbestos-Cement Sewer Pipe, you can gain for your 
PW ersey community, too. The pipe’s smooth bore remains 
clean. This permits flatter grades . . . means fewer 
lift stations and lower pumping costs. It all adds up 
contractor to less tax money for sewer installation and main- 

tenance for your community. 
... after laying more than Write today for more information on “K&M” 


; = m Asbestos-Cement Sewer Pipe. Write to: Keasbey & 
6 miles of K&M Mattison Company, Ambler, Pa., Dept. P-9120. 
asbestos-cement sewer pipe 


‘ ‘ FLUID-TITE COUPLING—an ex- 
With the completion of the new sewer clusive feature of “K&M” 


installation in New Jersey’s thriving town You aimphy Mati a 
of Marlton, Clyde Fear of Gray & Fear, peney. toatl Tee aouping fe 
contractors, had lots to say about “K&M” Seuuetion, eosmenee cutseute. 
Asbestos-Cement Sewer Pipe. Here’s what 
he told us. ““You’re money ahead with 


“K&M” Asbestos-Cement Sewer Pipe. 


«) 
Our men like the simple “K&M” cou- easpey 


plings that slide in fast without any heavy 


machinery, and, believe us, that’s one alttison 
at Amibiler 


“K&M" Asbestos-Cement Sewer Pipe installation, ' Cal 
Mariton, N.J.; Engineers: Sherman, Taylor & Sleeper, i a j es 4 
4 Merchantville, N. J.; Contractor: Gray & Fear, Wood- Pipe plants at Ambler, Pa.—St. Louis, Mo.—Santa C ara, 


bury, New Jersey. 


ASBESTOS-CEMENT SEWER & PRESSURE PIPE 
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DOUBLE 
SEALING 


ALVES 
WIT 


“0” RING SEALS 


“O” Rings, due to their simplicity and reliability 
have been used for many years in military and 
industrial products. Smith non-rising stem valves 
are available with double “O” Ring seals. The 
lower “O” Ring (1) seals the internal pressure, 
while the upper “O” Ring (2) is a combined ex- 
ternal dirt and reserve pressure seal. This construc- 
tion eliminates packing, gland adjustment, and 
conventional stuffing box. All Smith AWWA spec- 
ification valves are equipped with stem (thrust) 
collar bushings (3) and extra large, high strength 
bronze stems (4). These and other well known 
Smith superior design features assure positive oper- 
ation, long service life, and minimum maintenance. 


< THE A.P. SMITH MFG. CO. 


EAST ORANGE, NEW . JERSEY 
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FOR EFFICIENT PERFORMANCE... 
choose the water treating equipment 
\ you need from 


the complete INFILCO line 


ACCELAPAK® treating plant, complete 
in a single package for the treatment 
of surface or well waters in capaci- 
ties from 15 to 350 g.p.m. Ideal for 
small communities, industrial plants 
or institutions. 


VISCOMATIC® siaker . . . Either high 
calcium or poor grades of lime are 
slaked in the form of a paste which 
is then diluted and fed as lime slurry. 
High paste temperature results in 
complete slaking without the need 
for hot water. Arranged for continu- 
ous grit removal. 

Bulletin 255-A. 


Dry Feeders . . . Type E provide auto- 


matic proportional or constant rate 
feeding. The feeder with linear feed 
adjustment throughout capacity range 
of feeder; extrusion type, simultane- 
ous rocking and reciprocal motion of 
feed pan. 

Bulletin 215-D. 


TWIN THROAT Venturi... A specially 
designed venturi tube providing 
highest accuracy and shortest laying 
length and the lowest head loss for 
any given differential. Can be used 
for metering water, sewage, air or 
other gases or fluids. 


Bulletin 1021. 


These are only a few of the products for water 


treatment in the complete INFILCO line which includes 


equipment to meet your every need. 


Write for our condensed catalogs and bulletins. 


MULTICONE Aerators .. . Low head 
requirements. Efficient, compact, 
rugged. Air induction, cascade type. 
Primary, secondary, and discharge 
cone assemblies mounted one above 
the other upon a central inlet pipe. 


Bulletin 101-A. 


See your consulting engineer if 
you are planning any installation. 
His services are essential for the 
design of your plant and the selec- 
tion of equipment that best meets 
your requirements, 


INFILCO INC. + General Offices » Tucson, Arizona 
Field offices throughout the United States and in other countries 
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Economy 
Selection of 
five motor sizes 
for minimum first cost. 


Minimum Number 

of Working Parts 

All are enclosed 
and protected. 
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Why this power-operated diaphragm valve 
is so versatile. ..economical 





The Grinnell double-acting air motor highest quality throughout the com- You get 9 wide choice of 
teams up with the Grinnell-Saunders pleted unit. Available in a range of accessories too! 
Diaphragm Valve to provide a power- _— motor sizes for ¥%2” through 6” valves. roe ng chosing device 
operated valve that’s versatile and eco- | Learn how Grinnell power-operated 


Adjustable travel stop 
nomical! What’s more, the “Grinnell” + sors sana omega 
ical! ‘ 


valves can help your installation. Write Position indicator 
name on each part assures you of the | Grinnell Company, Providence 1, R. I. com shee 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


GRINNELL COMPANY, PROVIDENCE 1, R. 1. * 
PIPE FITTINGS * VALVES * PIPE HANGERS + PREFABRICATED PIPING * UNIT HEATERS 











* PIPING SPECIALTIES 


BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST G) 
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At Orange County, California, Sanitation 
District, Plant 2, three Johnson vertical flow 
centrifugal type outfall booster pumps are 
powered by three V-122 Climax 3232 cw. 
in. engines: 12-cyl., 60° V-type, 7’’ bore x 
7’ stroke. Engines are equipped with 
ebullient cooling, full automatic starting and 
speed regulation; burn sludge gas, with 
natural gas for standby, and drive through 
Western BSV-144 right angle gears, ratio 
2.1304:1. 


In the Orange County treatment plant, ordinarily 
the treated sewage flows by gravity from the 


Engine powered Pump Units can handle maxi- 
mum flow at the highest tide, and then some. 


CLIMAX ENGINE MANUFACTURING CO. > 


plant through a 3000 ft. long outfall conduit to 
the ocean. But an increased inflow to the plant, 
or a high tide, or a combination of both, causes 
the outfall forebay fluid level to rise. At a pre- 
determined point Pump Unit No. 1 starts, warms 
up, then goes on the line. Further increases in 
fluid level bring Pump Units No. 2 and No. 3 
into action, when necessary. The three Climax 


DIVISION OF 


With a decrease in outfall forebay level, the 
operation reverses—the units dropping off as 
need diminishes. For sewage treatment plants— 
seven rugged Climax Engine models... 12, 8, 
and 6 cylinders, burning sludge gas, or capable 
of operation on natural gas, butane, gasoline, or 
any combination... ranging from 100 hp to 
over 600 hp. Write for engine bulletins. 


WAUKESHA 


FACTORY—CLINTON, IOWA 


CL-118 


MOTOR COMPANY 
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Peon ewe 


out of a gallon of water 


(with the help of Neptune meters) 


1. Well water at 53° used first 
for air conditioning 
. Chiorinated, used for 
spray washing 
. Used in chemical dehumidifier 
. Passes through heat exchanger 
. Passes through 
ammonia condenser 
. Goes to fire protection reservoir 





Here’s what Ansco Mfg. Co. gets 


3 
MEMo. 
* 
: For t 
Z | he town which 
Water is uses it Wisely 
Cheap ° 
**e8nd abun 
For t dant, 
he town Which wastes, it? 
°*PenSive ang Scarce : 
j 


Me 





é 


...L0O0 
expensive 


to 
waste 


Water in the lakes and rivers is free, but there it’s only a raw material. 

Before you can use it, you put it through a complete chemical manufacturing process. 
You need expensive equipment and chemicals to collect it, store it, pipe it and purify it. 
By that time water is much too expensive to waste. 

But how do you keep your people from wasting it? 

Install water meters at every key point in your plant. Measure what every depart- 
ment or process uses. Ask the meters to uncover hidden leaks and careless habits. They 
show where you can save with automatic shut-off devices, by improving heat exchangers, 
by altering processes, by recirculating and reconditioning water for re-use. Don’t dump a 
drop down the drain until you’ve gotten full use out of it. 

Call Neptune for help in saving water costs. Though Neptune now means more than 
just meters, water conservation—through accurate metering—is still our biggest business. 


LIQUID METERS 


NEPTUNE METER COMPANY | cas mevers 


47-25 34th St., Long Island City 1, N. Y./ exectRONic SYSTEMS and COMPONENTS 
in Canada: Neptune Meters Ltd., Toronto, Ontario | for MEASUREMENT and CONTROL 


453 





Vol. 107, No. 12 e¢ December 1960 


A Scranton Gillette Publication 





WATER & SEWAGE 
WORKS 








The efficiency of this digester is best discussed in terms of . . . 


Digester Volume Requirements 


EDITOR’S NOTE: Digester volume requirements for municipal 
sewage sludge stabilization depend upon the use the volume of 
sludge is to serve and the effectiveness of this service. The volume 
requirement for a proposed facility is directly related to construc- 
tion costs, and the efficient use of the volume provided is related 
to operating costs. The objective is, of course, to make these 
two costs as low as possible. 

The author discusses the digester volume requirements includ- 
ing capacity for sludge storage, supernatant and actively digesting 
liquors. The advantages of a proprietary method of mixing 
which will allow for classification of bottom solids and excellent 


volatile solids reduction are discussed. 


@ THE INCREASED EFFICIENCY of a 
biological process is only made pos- 
sible by complying with the under- 
stood theoretical demands of the 
process. In the case of mesophilic 


digestion, an adequate supply of ac- 
ceptable food must be made con- 
stantly available to the process or- 
ganisms, the organisms must be main- 
tained in a liquid media and a suit- 


by LEONARD L. LANGFORD 
Eastern Sales Manager 
Pacific Flush Tank Co., 
Port Chester, N. Y. 


able temperature range of about 95 
to 100°F must exist. 

To meet these requirements or de- 
mands calls for rigid process con- 
trol which has not always been avail- 
able. Prior to 1925, solids reduction 
of sorts was obtained with no more 
control than is presently afforded 
by septic or Imhoff tank operation. 

By 1926, John R. Downes had 
initiated the idea of maintaining a 
constantly positive digester gas pres- 
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sure by placing a floating cover in 
a separate sludge digestion tank. He 
also metered and used the process 
gas for heating the tank by means 
of a hot water heating coil, and he 
subsequently used the gas in engines. 

By 1932, design development and 
promotion of the use of both floating 
covers and gas safety equipment es- 
tablished an important milestone in 
process efficiency—under conditions 
of safety. By 1946, the importance 
of close temperature control and its 
attainment, through the use of ex- 
ternal sludge heating, had become 
generally recognized. 

Despite these advances in the art, 
no substantial allowances in digester 
capacity were permitted by the sev- 
eral governing regulatory bodies; 
possibly because digesters have al- 
ways been used, in large measure, 
as storage, tanks. Digesters are still 
called upon to act as holding tanks 
for both the sludge-liquor and the 
bottom-solids which are awaiting 
further disposition. Thus exists the 


need for both digestion capacity and 
storage volume in a single vessel. 


Computing Digester Size 

As has been pointed out by 
Schlenz', in computing digester ca- 
pacity, the volume requirements for 
digestion, sludge storage and super- 
natant should be computed separately. 
After determining volume require- 
ments for digestion, additional cub- 
age as may be required for sludge 
storage should be added to obtain 
digester size. If final sludge disposal 
includes the vacuum filtration of 
digested sludge, then 10 to 12 days 
storage might be considered adequate. 
On the other hand, if. open sand 
drying beds are to be employed, then 
storage for 120 days, or more, might 
be required. 

Storage for supernatant liquor can 
be minimized by the intelligent use 
of supernatant selectors and an ap- 
propriate type of discharge gauge. 

Reducing the volume of the raw 
feed is also an important means of 
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PFT-PEARTH GAS RECIRCULATION 
In operation about 1090 % of each 


day since 3/25/60 


PEARTH Recirculation Discharge 


reducing digester volume. Use of 
devices of the type represented by 
the AccuRay unit of the Industrial 
Nucleonics Corporation, or a radio- 
active density meter for larger works, 
may very well develop into useful 
tools. 

Use of a raw-sludge concentration 
tank, adequately equipped for liquor 
draw-off—and possibly having a 
simple aeration system for mixing 
the residuum, prior to transfer of 
sludge to a digester—could be a boon 
to small plants. 

For larger works, gravity sludge 
thickeners for primary sludge, and 
air floatation devices for thickening 
activated sludge and mixtures of 
primary and activated sludge, are 
highly practical solutions to the prob- 
lem of reducing digester volume. 

Having winnowed the chaff of 
sludge and liquor storage from the 
kernel of solids-reduction, let us ex- 
plore the possibilities of further in- 
creasing the capacity of a digester 
to do useful work. ‘ 
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Average gas production 22 » 600 
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FIG. 1. INVENTORY of digester contents at the Somerset-Raritan, N. J., Joint Plant depicting solids classification. 
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TABLE |. 


Summary of Operating Results From Digesters Equipped With 
P.F.T.-Pearth Multipoint Gas Recirculation 





- 
Number & 
Diameter 


Location Prim. Dig. 


Opera'n 


_. 3. 4. 5. 


Average of 
Loading Digester 
# Vol. per Contents 
1000 Cu. Ft./day Tot. Sol 


Year 
Initial 


. Vol. Sol. 


6. 7. 


Average of 
Bottom-Solids 
Tot. Sol. Vol. Sol. 


Reduction 
Vol. Sol. 





. Darien, Conn. 

. Oxford, Pa. 

. Arlington Co., Va 

. Wilmington, Del. 

. Hartford, Conn. 

. State College, Pa. 

. Somerville, N. J. 

. Lehighton, Pa. 

. Upper Moreland-Hatboro, Pa. 
AVERAGES 


DOnownrwn-— 


1957 
1957 
1957 
1958 
1958 
1959 
1959 
1959 
1959 


0756 
0807 
.2440 
1140 
.1750 
1540 
.0200 
0540 
0652 
1092 


4.10% 
4.18 
5.00 
4.22 
4.46 
3.63 
4.43 
4.50 
3.36 
4.21% 


65.3 
60.0 
41.2 
58.0 
63.4 
39.9 
53.0 
49.7 


51.7% 


53.6%, 


6.40%, 45.7%, 
5.70 54.0 
6.00 55.0 
4.80 37.3 
6.30 46.1 
3.90 54.2 
8.30 37.8 
6.26 53.2 
431 48.6 
5.77%, 47.9%, 





Plants: 


2, 7, and 8 represent Single Digester installations. 


9. Activated Sludge Plant . . . 
secondary oo averages 
* designates fixed roof ta 


. with the Pearth System is able to obtain 4.31% 
.20% solids. 


Bottom-Solids for withdrawal. 


-1. Sludge is regularly drawn from Primary Digester directly to drying beds, quite satisfactorily. 


Supernatant liquor from 


BOTTOM-SOLIDS CLASSIFICATION is clearly indicated by a comparison of Columns Nos. 4 & 6, and Nos. 5 & 7. 


Efficient Use of Capacity 


Supplementing the previous obser- 
vation with regard to the theoretical 
requirements of sludge digestion, it 
might be emphasized that it is neces- 
sary for the active portion of a 
digester to unite promiscuously into 
one mass or to become incorporated 
indiscriminately together, to quote un- 
common definitions of the term “to 
become mixed.” 

Heretofore, mixing has been of a 
limited nature, resulting from recir- 
culating by pumping through process 
piping or otherwise, or from such 
mixing as the rising gas particles 
might impart to the mass. Present 
practice, confined to the principal 
proprietary methods includes, among 
others, use of mechanical mixing by 
means of draft tubes, having ports 
located just above the bottom of the 
tank and operated by propeller ac- 
tion. Used in conjunction with sludge 
thickeners, continuous or incremen- 
tal feeding of raw sludge of 5 to 
12% solids are introduced into a 
tank, wherein the mixers are reported 
to be sized so as to pump the equiva- 
lent of the tank volume in approxi- 
mately 40 minutes. Complete homo- 
geneity of tank contents is reported 
to be the objective. 

Another example of propeller mix- 
ing is represented by an unconfined 
flat-bladed turbine, consisting of 
straight vertical blades mounted on 
a straight circular plate, driven by 
a vertical shaft. This circular plate, 
passing through the blades and shaft, 
divides the circulator into two units. 
It is reported that the shorter blades 
in the upper part set up movement 
along the roof of the digester to 


prevent scum formation. Also, the 
lower portion imparts an upward 
spiral velocity to the tank contents 
at the center, with a corresponding 
downward current at the tank wall. 
Velocities equal to at least %4 foot 
per second are reported to be main- 
tained in all parts of the digester, 
even along the bottom. 

Present practice also includes the 
use of recirculated compressed sludge 
gas for tank mixing. 

One of these methods is using 
volumes of gas of about 1 cfm per 
foot of tank diameter, through dif- 
fusers placed at the bottom-center 
of the tank. They are designed to 
diffuse over an area equal to ap- 
proximately 1/100 of the tank sur- 
face area, thus creating an uncon- 
fined gas lift, which, it is claimed, 
will produce true homogeneity with- 
in the entire tank contents. 

A second design of this general 
type is described as a circulator- 
mixer, employing the airlift . 
Gas, compressed to 6 or 7 psig, 
released in the center of the diner 
through one, or as many as six, stain- 
less steel, gas discharge pipes, at a 
point approximately 10 feet below 
the surface. The compressed gas is 
released within a tube, which extends 
into the lower third of the digester 
terminating at its upper end in a 
distribution head box, which is sub- 
merged about 2 feet. Sludge is pulled 
from the lower zone through the 
lift tube and, by such action, creat- 
ing a roll of the entire tank con- 
tents, which, it is claimed, provides 
a digester turnover every 45 minutes. 
It is further reported that this time 
is reduced on high-rate digestion. 


Again, a homogenized digester mass 
is the objective. 

The singular objective of both the 
mechanical and_ gas-lift methods, 
briefly described, is true homogeneity 
of the tank contents and/or high 
bottom velocities. 

Another method, also employing 
gas recirculation, has as its objectives 
the classification of the bottom-solids, 
together with complete mixing of the 
“digesting” portion of a digester. 


Classification of Sludge Solids 


Pearth Gas Recirculation allows 
for violent agitation throughout the 
entire tank depth, when required. 
This was the requirement at Peters- 
burg, Virginia, where an iron oxide 
waste caused a bottom-sludge build- 
up of as high as 30 per cent total 
solids. After the installation of gas 
recirculation, bottom-solids have aver- 
aged 7.6 per cent total solids. 

When digesting a more typical 
municipal sludge, the use of multiple, 
automatically and sequentially op- 
erated 2 inch diameter plain end gas 
discharge pipes, terminating 10 to 
12 ft below the sludge surface, pre- 
vents both reactional and thermal 
stratification. Classification, in terms 
of both volatile and total bottom- 
solids can be observed at all of the 
130 Pearth equipped digester installa- 
tions presently in operation, and as 
typified by a typical inventory of a 
single digester (Figure 1) at the 
Somerset—Raritan, N. J. Joint Plant. 

Table 1 presents a summary of 
plant operational values which plain- 
ly illustrate the advantages to be ob- 
tained by so operating as to insure 
optimum bottom-solids classification. 
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Even in large tanks such as the 
90 ft diameter primary digester at 
Wilmington, Delaware, monthly in- 
ventories always reveal bottom ma- 
terial having the lowest per cent of 
volatile and the highest per cent of 
total solids. 


The facility of the solids classifica- 
tion method of digester operation de- 
rives from the fact that gas mixing 
need only be used for whatever 
period of time is currently required. 

At Winchester, Virginia, for ex- 
ample, it is used in the primary 
digester during the canning season, 
once every three weeks; at other 
times, only once every six weeks. It 
is also used about four times a year 
in the secondary digester, from which 
an excellent quality liquor is drawn 
through the supernatant selector. 
Again, at Lehighton, Pennsylvania, 
in a single digester, Pearth is used 
for about 33% of the time; this 
allows for obtaining a very satis- 
factory material through the super- 
natant selector. 

At the University Park, State Col- 
lege, Pennsylvania installation, load- 
ings are variable, because of seasonal 


academic activities; however, at a 
loading figure of 140 pounds volatile 
per day, per 1,000 cubic feet, or 
140 pounds of volatile solids, per 
1,000 cubic foot per day, a volatile 
solids reduction of about 68% is 
reported by Gifford’. He further 
reports that, as the result of the 
excellently classified bottom-solids, 
vacuum filtration of digested sludge 
has been reduced from every two 
weeks to every three weeks, since 
the installation of the PFT-Pearth 
Process, in August, 1959. The same 
advantage has been indicated by 
Ford® at the Hatboro-Upper More- 
land, Pennsylvania, activated sludge 
plant. 


Summary 


From the evidence considered, it 
would appear that digester volume 
requirements can be more accurately 
determined than heretofore. Also, 
that they can be reduced, to the ex- 
tent that consideration is given to 
practical control of digester heating ; 
raw-feed concentration; controlled 
supernatant removal and a flexible 
method of mixing which will allow 


for bottom-solids classification. When 
the latter is obtained, it will be 
found that the detention period of 
such bottom-solids is equal to or 
greater than the displacement period 
of the tank. This may well account 
for the excellent record of solids 
reduction which is reported from 
plants operated in this manner. 

A recent study by Estrada‘, in- 
volving a comparison of the differ- 
ent methods of mixing in digesters 
provides additional information on 
the design criteria and factors af- 
fecting digester volume requirements. 
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Water Pollution Delays 
Checked by Pennsylvania 


Municipalities must match indus- 
tries in cleaning up water pollution, 
according to Dr. Charles L. Wilbar, 
Pennsylvania State health secretary 
and chairman of the Sanitary Water 
Board. Dr. Wilbar, reporting on a 
field inspection trip made recently 
by board members to eastern Pennsyl- 
vania areas, warned that “delaying 
tactics will no longer be tolerated by 
communities or industries that have 
failed to live up to their obligations 
under the Clean Streams law.” 

The city of Wilkes-Barre, against 
which legal proceedings are now pend- 
ing for its failure to build a sewage 
treatment plant, was specifically men- 
tioned. “Wilkes-Barre must act soon 
if it wishes to avoid further penalties 
for not treating its sewage as ordered 
by the board.” 

Board members during the trip 
watched raw sewage flowing into the 
Susquehanna at a sewer outfall be- 
neath the Market Street bridge in 
Wilkes-Barre. The estimated 15 mil- 
lion gallons of untreated sewage daily 
emptied into the river from Wilkes- 
Barre city sewers is a major source 
of pollution of the Susquehanna. 


Among the “further penalties” fac- 
ing the city, Dr. Wilbar declared, 
are “additional legal actions and the 
rise in construction costs with each 
additional year’s delay in treating its 
sewage.” 

The board visited waste treatment 
installations at the Rohn & Haas 
chemical plant near Bristol, toured 
the multi-million dollar Torresdale 
“push-button” water treatment plant 
of the Philadelphia Water Depart- 
ment and inspected the Northeast 
sewage treatment plant in Philadel- 
phia. 

Dr. Wilbar took occasion to com- 
pliment Bethlehem Steel and Rohm 
& Haas for “the steps they have taken 
to treat their industrial wastes.” 


Reservoir Proposed for 
Northeast Missouri 


The authorization of a proposed 
$55 million Joanna Reservoir as a 
multi-purpose project on the Salt 
River in northeast Missouri was re- 
cently recommended by U. S. Army 
Engineers. ; 

The recommendation came in 2 re- 
port by the St. Louis District E igi- 
neer and the Lower Mississippi Val- 
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ley Division Engineer at Vicksburg, 
Miss., submitted for review to the 
Board of Engineers for Rivers and 
Harbors in Washington, D. C. The 
Engineers said that the reservoir 
could be used for flood control, pow- 
er, navigation water supply, recrea- 
tion, and fish and wildlife conserva- 
tion. 

In addition, the project would pro- 
vide flood protection to 27,500 acres 
of iand in the Salt River basin, re- 
duce floods in the upper, middle and 
lower Mississippi River, and provide 
an annual generation of almost 49,- 
000,000 kilowatt hours of electric 
power. 

The reservoir also would provide a 
source of water to meet anticipated 
future municipal and industrial water 
needs, as well as attract a large num- 
ber of tourists. Under their recom- 
mendations, provision would be made 
to permit installation of a second gen- 
erating unit if warranted by economic 
conditions. 

The report said local interests 
would be required to contribute 24.53 
per cent of estimated initial construc- 
tion cost of more than $55.8 million 
for the Joanna Reservoir, plus 10.79 
per cent of the annual maintenance 
and operation cost. 





An improved method is proposed for the . . . 


Colorimetric Determination of 
Chlorine Dioxide in Water 


by A. T. PALIN, Chief Chemist 
Newcastle and Gateshead Water Co., 
Throckley, Newcastle upon Tyne, 
England 


EDITOR’S NOTE: The presently accepted methods for determina- 
tion of chlorine dioxide are mostly applications of methods for 
the determination of chlorine. As a result, they do not differenti- 
ate between chlorine dioxide and other sources of chlorine in 


solutions which contain mixtures of materials used for chlorina- 
tion. In this paper, the author describes a method he has devel- 
oped that can be used to determine the relative quantities of 
chlorine dioxide, chlorine, and chloramines in a mixture of these 
materials. The basis for this determination is the Palin Method 
for Differential Titration for Free Chlorine, Monochloramine and 
Dichloramine which is given in the current edition of Standard 


Methods as a tentative method. 


@ Tue DPD Meruop for deter- 
mining chlorine and chloramines in 
water may also be used to determine 
chlorine dioxide. In colorimetric 
methods so far suggested for this 
determination, for example that us- 
ing ortho-tolidine, only about one- 
fifth of the total available chlorine 
appears to respond so that the 
methods are consequently lacking in 
sensitivity. 

The fraction that appears in this 
way actually corresponds to the 
change from chlorine dioxide to the 
chlorite ion. Ingols' has already 
drawn attention to the fact that in 
the author’s first differential titra- 
tion procedure for chlorine and 
chloramines, which uses neutral or- 
tho-tolidine as indicator, this change 
is included in the first step of the 
technique; that is in the fraction 
normally corresponding to free chlo- 
rine. The same effect is observed 


in the more recent DPD procedure 
which uses diethyl-p-phenylene dia- 
mine as indicator instead of ortho- 
tolidine and which, incidentally, has 
the advantages of more stable colors, 
fewer reagents and full response 
from dichloramine in neutral solu- 
tion. This new procedure gives chlo- 
rine, monochloramine, dichloramine 
and, where necessary, nitrogen tri- 


chloride, (Palin?). 


Method 


Using the DPD indicator, a full 
response may be obtained from chlo- 
rine dioxide if the sample is first 
acidified in the presence of potas- 
sium iodide and subsequently brought 
to an approximately neutral’ pH by 
adding sodium bicarbonate. The 
color so obtained corresponds to the 
total available® chlorine content of 
this compound. It is, therefore, a 
simple matter to devise a procedure 
for its determination using the DPD 
test solutions, the preparation of 
which is shown in Table 1. 

Five ml. of each solution are used 
per 100 ml of sample. As these re- 
agents are now available combined 
together in the form of a stable 
powder this, because of its greater 
convenience, is used in the procedure 
outlined below. 


Determination of Chlorine Dioxide 


To 100 ml of sample add a few 
crystals of KI and 1 ml of 5 per- 
cent v/v H2SO,. After mixing and 
standing 1 min. to ensure complete 
reaction add about 0.5 g° DPD 
powder and 4 ml of 5 per cent 
NaHCO; solution arid again mix. 
Titrate any red color with stand- 





Table | 
Preparation of Solutions 


1. Dissolve 0.1 g DPD oxalate or 0.15 g DPD sulfate (NHs CoHs N(CaHs)2 HeSO, 5Hs0) in 
chlorine-free distilled water to which 2 ml of 10 per cent (by volume) sulfuric acid and 2.5 
ml. of 0.8 per cent disodium ethylenediamine tetraacetate dihydrate (EDTA) have been 
added. Make up to 100 ml, store in an amber bottle, and discard when discolored. 

- Dissolve 2.4 anhydrous disodium hydrogen phosphate and 4.6 g potassium dihydrogen phos- 
phate in distilled water. Add 10 ml. 0.8 per cent EDTA solution and make up to 100 ml. 
Add 20 ppm mercuric chloride if necessary, for prevention of mold growth. 
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Table 2 


Amount of Sodium Chlorite Interference 


Total Sodium Chlorite 
ppm available chlorine 
1.10 
2.20 
3.53 
4.51 


Step | 


0.00 
0.00 
0.00 
0.00 


Amounts appearing in DPD Procedure 


Step 2 


0.00 
0.01 
0.02 
0.03 


Step 3 


0.03 
0.05 
0.19 
0.27 





ard FAS solution to a colorless 
end point. Alternatively match the 
colors against the permanent stand- 
ard color glasses.* 


Determination of Chloride Dioxide, 
Free Chlorine and Chloramines 

As already noted chlorine dioxide 
appears with free chlorine in the 
first fraction of the normal DPD 
procedure but only to the extent of 
one-fifth of its available chlorine 
content. Since this corresponds to 
the change from chlorine dioxide to 
chlorite, it was necessary to deter- 
mine the extent of any interference 
in the second and third fractions of 
the procedure; that is, monochlora- 
mine and dichloramine respectively, 
due to the presence of chlorite in 
the system at this stage. To investi- 
gate this the behaviour of solutions 
of sodium chlorite in the normal 
chlorine-chloramines procedure was 
studied with the following results. 
The figures given for total sodium 
chlorite are those obtained by apply- 
ing the above acid-KI technique. 


*Available from Tintometer Ltd., 


Salisbury, 
England. 


It seems evident that following the 
first stage reaction in the DPD pro- 
cedure the sodium chlorite derived 
from the amounts of chlorine dioxide 
likely to be encountered in practice 
is without significant effect upon 
the subsequent determination of 
monochloramine and _  dichoramine. 
Accordingly it is possible to set down 
a simple procedure for the deter- 
mination of a mixture of chlorine 
dioxide, free chlorine, monochlora- 
mine and dichloramine upon the fol- 
lowing basis. 


Normal DPD method gives 
(1) Cle + % ClO, (2) NH-2Cl 
(3) NHCl, 


Acid modification gives 
Cl, + ClO, + NH2C1l + NHC1, 


The difference in the respective 
totals gives four-fifths of the ClO. 
content from which a correction may 
be applied to the normal step (1) re- 
sult to get free chlorine. 

The first procedure, therefore, 
would be the same as that given 
above for ClO, except that in the 
presence of chlorine and chloramines 
the figure now obtained corresponds 


to the total available chlorine con- 
tent. To a second 100 ml of sample 
add approximately 0.5 g DPD pow- 
der, mix and titrate any red color 
with FAS solution to get Cle plus 
one-fifth of the ClOs present. Add 
a small crystal of KI and titrate 
any further color to get NHClo. 
Then add 0.5 to 1 g of KI and 
stand 2 min. to get NHCl». De- 
ducting the sum of these fractions 
from the figure obtained for total 
available chlorine using the acid 
modification gives four-fifths ClOs. 

The calculations required to ob- 
tain the separate amounts of Clo, 
ClO2, NH2Cl and NHC, are quite 
simple. In systems where only Cl» 
and ClO», are likely to be present, 
the second and third fractions of the 
normal DPD method may be omitted 
when the proposed procedure and the 
necessary calculations become even 
simpler. 

When using commercial colori- 
meters and comparators it has been 
fourd convenient, especially in the 
field, to use reagents in the form 
of standardized tablets*. 
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Ramsey Named to 
AWWA Post 


James B. Ramsey, formerly Chief 
Engineer and Superintendent of the 
Kansas City, Mo., Water Depart- 
ment, has been appointed Assistant 
Secretary of the AWWA. Mr. Ram- 
sey assumed his duties, which include 
engineering and administrative phases 
of the Association’s activities, on 
September 12, 1960. - ~ 

Prior to his 20-year service with 
the Kansas City Water Department, 
Mr. Ramsey was associated with the 
Burns and McDonnell Engineering 
Company and the consulting firm of 
Howard, Needles, Tammen and Ber- 
gendoff, both of Kansas City. He is 
a member of the ASCE, the Kansas 
City Engineers Club, and has been 


an officer of both the Missouri Sec- 
tion of the AWWA and the Missouri 
Water and Sewage Conference. 

Mr. Ramsey has been honored with 
the “Award of Merit” of the Missouri 
Water and Sewage Conference in 
1957. In 1959, he received the Fuller 
Award by the Missouri Section of the 
AWWA. and in 1958 was Chairman 
of the Water Distribution Division of 
the AWWA. 


German Course on 
Pollution Biology 


An introductory course on the 
“Biology of Sewage and Stream 
Sanitation” will be held March 6-10, 
1961, at Munich, Germany, by the 
Bayerische Biologische Versuchsanst- 
alt (Demoll-Hofer Institut) under 
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the direction of Professor Dr. H. 
Liebmann. 

The Course is designed to acquaint 
the participants with the special 
problems of the biology of sewage 
and pollution control by means of 
class discussions and by microscopical 
training practice with different sam- 
pling devices. 

Registration fees for all courses 
are DM 70 (about $18.00). Reser- 
vations for the Spring Course should 
be received by February 28, 1961, 
and should be sent to: Prof. Dr. H. 
Liebmann, Bayerische Biologische 
Versuchsanstalt, Munich 22, Veter- 
inarstr. 13; transfer of fee to Post- 
scheckamt Munich, Account No. 
66550 of Prof. Dr. H. Liebmann. A 
program will be forwarded to each 
participant upon being registered. 





A report of the latest research work investigating the effects of . . . 


Household Detergents in Water 
and Sewage 


by P. J. WEAVER 
Product Development Division 
Procter & Gamble Co. 
Cincinnati, Ohio and 
Member, Research Steering Committee 
Association of American Soap 
& Glycerine Products, Inc. 


EDITOR’S NOTE: There is probably no other material that in 
recent years has been the subject of as much research and dis- 
cussion as synthetic detergents. Much of this research work has 
been sponsored by the Association of American Soap & Glycerine 


Producers who have now or have had projects at many universi- 


ties where sanitary engineering is taught. In this paper, originally 
presented at the 7th Ontario Industrial Waste Conference (Honey 


Harbour) and published with permission, the author reviews the 


highlights of the research work now in progress. This work has 


ranged from studies of the phosphorous content of an Illinois 


river to the bacterial degradation of alkyl benzene sulfonate. 


Of special interest is the work on foaming. 


@ By DEFINITION, A DETERGENT is 
anything that cleanses. As such, or- 
dinary soaps, the new “synthetic” de- 
tergents, plain water, even sand 
when used for scrubbing, can all be 
classified as detergents. What really 
is of interest, however, are the syn- 
thetic detergents which have become 
so popular since World War II, and 
how these relatively new materials 
compare with the soap products which 
the housewife has used for years. 
The following simplified comparison 
between the two types of product 
may help to point up the similarities 
between the two, and make them both 
more understandable. 

In Fig 1, which shows a represen- 
tation of the two major types of 
packaged household washing prod- 
ucts which the housewife might pur- 
chase, both the “synthetic” and the 
“soap” products are labelled as “de- 
tergents”. Definite points of similar- 


ity exist between the two, in that 
the large proportion of each con- 
tains a surface active agent and a 
phosphate builder. The surface ac- 
tive agents, or surfactants as they 
are also called, differ between the 
two, as does the exact chemical iden- 
tity of the phosphates. Also, the 
amounts or per cents of each are ob- 
viously different. Nevertheless, in 
the broad sense they both contain the 
same basic types of materials which, 
when properly formulated, combine 
to get out the dirt. 

The next concept is very import- 
ant to understand, because a mis- 
understanding frequently leads to mis- 
leading reporting of results. After a 
packaged product, either soap or syn- 
thetic detergent, is used for launder- 
ing, and released down the drain, it 
loses its individual brand. identity, 
and must be considered on the basis 
of the individual components; i.e., 


the “surfactant” portion and the 
“builder” portion. Different manu- 
facturers market different formula- 
tions in terms of per cent of individ- 
ual components, but the chemical na- 
ture of the components themselves 
may be the same. Thus, once in wa- 
ter or sewage, only the components 
can be considered. 

This is logical from the viewpoint 
of practical effect, too. For example, 
as will be brought out later, it is 
the surfactant portion of synthetic 
detergents which has been associated 
with frothing, not the phosphate 
builder portion. And the phosphates 
have been associated with algae 
growth, not the surfactants. Thus, 
they should always be considered 
separately. 

In line with this, it is important 
that the components be named cor- 
rectly, and it would be well to go on 
with the comparison of the packaged 
soap and synthetic detergents in order 
to make certain the terminology is 
completely understood. 

The surfactant portion of either 
product is an organic agent which 
at laundering concentration lowers 
surface tension and penetrates be- 
tween the soil particles and the cloth, 
thus helping to remove the soil when 
the fabric is agitated in the washing 
machine. It also is the material which 
makes the suds. 

In the soap detergent the surfac- 
tant portion is called by the same 
name—soap, a name applied to it for 
many centuries before chemists final- 
ly identified its specific chemical 
structure. To be technical, it is the 
sodium or potassium salt of a fatty 
acid derived from a natural fat or 
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oil. In the soap detergent this surfac- 
tant material may be as much as 90 
per cent of the formulation. Thus, 
there isn’t a great deal of difference 
in terms of per cent between the 
surfactant portion and the entire 
package soap product, and calling 
this surfactant “soap” does not lead 
to serious confusion. 


In the synthetic detergent, how- 
ever, as Fig 1 shows the surfactant 
portion is a much smaller per cent 
of the entire product than in the case 
of the packaged soap detergent. In 
this case to call this surfactant por- 
tion by the same name as the entire 
packaged product; i.e., “detergent” 
can lead to real confusion. This is 
a problem which has shown up many 
times in the literature, where persons 
may say detergent but actually mean 
surfactant, with the result that the 
interpretation of the reported find- 
ings is in error. 


For clarity, therefore, it is strongly 
recommended that the terms “syn- 
thetic detergent”, “detergent” or 
“syndet” be reserved fot the complete 
packaged product ; and the term “sur- 
factant” or “surface active agent” be 
used for the organic sudsing agent. 
When this is done, the problem is 
automatically straightened out, and 


the reporting and interpreting of data 
are clarified. The specific surfactant 
material most widely used in house- 
hold synthetic detergents, and which 
has been the subject of most of the 
U. S. research, is known as ABS, 
alkyl benzene sulfonate. 

The phosphate builders present in 
both packaged household soap and 
synthetic detergents are mildly alka- 
line complex phosphates which, be- 
cause of their soil suspending and 
hardness sequestering properties, help 
“build” the formulation into a prod- 
uct which will do the best job of 
getting dirt out of clothes. The spe- 
cific phosphate compounds used in 
the packaged synthetic and soap de- 
tergents are not very different. 

One interesting point which might 
be mentioned in passing is that in 
the U.S. the combined per capita con- 
sumption of packaged detergents and 
soaps has remained about the same 
during the years when detergents re- 
placed soaps in the home. Total con- 
sumption, of course, has increased 
as the population increased. Actually, 
less surfactant from synthetic deter- 
gents enters the sewers today than 
did the surfactant “soap” thirteen 
years ago, because there is so much 
less surfactant in packaged deter- 
gents. 
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Analytical Aspects 


Another point which merits a vcief 
discussion deals with the analytical 
aspects of the detergent question. 
There are several methods available 
for the determination of ABS in wa- 
ter and sewage. The most widely used 
is the methylene blue colorimetric 
procedure, which was published in 
the October 1958 JAWWA! by the 
AWWA Task Group on Analytical 
Methods for ABS. However, as the 
Task Group cautions in its report, 
this method is subject to interfer- 
ences, and at times can give mislead- 
ing results. The Task Group there- 
fore recommends that questionable 
results be checked by the referee pro- 
cedure developed by the Soap Associ- 
ation? which is also included in the 
Task Group report. This method, 
based on infrared principles, is long, 
and consequently not normally used 
for routine checking. It definitely 
should be used if there is any ques- 
tion about results, however. Both of 
these methods recommended by the 
AWWA Task Group are expected 
to appear in the next issue of Stand- 
ard Methods. 


Improved methods for phosphates 
are also now available. A procedure 
developed by a Soap Association com- 





mittee was published in the December 
1958 issue of the JAWWA’. 


Algae Problems 

The first of the two Canadian prob- 
lems to be discussed is the question 
of algae growth. It is well known that 
some hold the opinion that phos- 
phates derived from detergents have 
caused a significant increase in algal 
blooms. As it happens, the Soap As- 
sociation has not sponsored any re- 
search on this particular problem, 
and thus it can only be discussed on 
the basis of what can be learned from 
the literature, and from talking with 
experts in the field. However, if noth- 
ing else, this review has established 
the fact that a good deal still needs 
to be earned about the causes of algal 
blooms, and it certainly would be 
preliminary to try to pinpoint these 
causes at this time. 

A seminar on algae* was given 
in April 1960 at the Robert A. Taft 
Sanitary Engineering Center in Cin- 
cinnati which seems to support this 
position of uncertainty. For example, 
one speaker, Prof. H. K. Phinney, 
Oregon State College gave a paper 
on a problem which exists at Klamath 
Lake in Oregon. This lake receives 
essentially no domestic wastes, yet 
for over 60 years summer algal 
blooms have been intense. This is a 
case where natural enrichment causes 
the growth. Repeated chemical an- 
alyses of the water from many sam- 
pling stations failed to establish chem- 
ical factors which might explain the 
problem. The water was low in cal- 
cium, very low in dissolved phosphor- 
us, high in chloride. Thus, very im- 
portant sources of nutrients other 
than domestic sewage are definitely 
indicated. 

Somewhat along the same line, an- 
other speaker at this seminar, Prof. 
R. O. Sylvester, Univ. of Washing- 
ton, pointed up the extreme impor- 
tance of drainage from forests and 
agricultural lands as sources of nu- 
trients which can cause algae blooms. 
He presented data which showed that 
considerable amounts of both nitrogen 
and phosphorus result from run-off 
following rainfall, with agricultural 
lands showing the higher amounts, as 
would be expected. 

Other interesting points brought up 
in this seminar included the state- 
ment by Dr. R. W. Krauss, Univ. of 
Maryland that so little is known con- 
cerning the nutritional requirements 
of algae, that even knowing the chem- 


ical makeup of waters, it is impos- 
sible to predict growth. At one point 
he also noted that polyphosphates are 
not suitable growth factors for algae. 
The types of phosphates used in de- 
tergents are, of course, polyphos- 
phates. 

Another speaker, Dr. Provasolli, 
Haskins Laboratory, noted that vita- 
mins are required as growth factors 
with certain algae, and recommended 
that this factor be given increased 
attention. Still another speaker, Dr. 
G. W. Lawton, Univ. of Wisconsin 
reported that at the end of the first 
year of the diversion of domestic 
wastes around Wisconsin lakes, es- 
sentially no difference in the chem- 
istry of the lake water is evident, 
although several new strains of algae 
have appeared. It is recognized, how- 
ever, that this is a relatively short 
time in which to expect significant 
chemical charges. 

All in all, the seminar pointed up 
the fact that a great deal needs to be 
learned before all of the factors con- 
trolling algal growth are known. 

Still on the algae question, there 
are at least two additional literature 
references which bear on the question 
of phosphate contribution to algae 
growth. The work of Gerloff and 
Skoog at the University of Wiscon- 
sin® indicated that both the nitrogen 
and phosphorus contents of samples 
collected during periods of algae 
blooms in Wisconsin lakes were in 
the range of luxury consumption ; in 
other words, they were very much 
higher than the minimum levels nec- 
essary for algal growth. The concen- 
tration of algae which might be con- 
sidered a good lake bloom is quite 
low, approximately 10 mg of algae 
per liter. 

Consequently, very low phosphorus 
concentrations apparently can sup- 
port substantial blooms in natural wa- 
ters. This raises questions as to the 
true significance of phosphorus de- 
rived from detergents, since without 
the detergent contribution sufficient 
phosphorus may already have been 
present from land drainage and other 
sources. 

Also, there is some evidence that 
if the phosphorus content is increased 
beyond the minimum levels nec- 
essary to support good algal blooms, 
a heavier bloom does not result. Work 
by Dr. Fitzgerald at Wisconsin 
showed that there was no difference 
in the growth of one strain of algae, 
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Chlorella pyrenoidosa, whether it was 
in an effluent containing 7.3 mg/l 
phosphorus or in the same effluent 
with three-quarters of the phosphorus 
removed ; i.e., to 1.8 mg/I®. 

Although a great deal remains to 
be learned concerning the relative im- 
portance of the various nutrients, 
there does appear to be general agree- 
ment that regardless of source nitro- 
gen and phosphorus are factors. Thus 
it would appear desirable to remove 
them, and one way which has been 
suggested is through use of oxida- 
tion ponds. 

The review article by Fitzgerald 
and Rohlich on stabilization ponds*® 
discusses the effectiveness of these 
ponds in removing nutrients. They 
report that ponds can achieve 75-90 
per cent of reduction ammonia nitro- 
gen, 60 per cent organic nitrogen and 
96 per cent phosphorus. The phos- 
phorus is believed to be precip- 
itated out by the increased pH of 
the ponds, rather than removed by 
absorption by the algae. They point 
out that it might be possible to harvest 
the algae and sell it as a food sup- 
plement, chicken feed, or as a source 
of industrial raw materials. Harvest- 
ing, of course, would permanently 
remove any nutrient materials from 
the water which might be later re- 
leased from dead algal cells. 
Frothing Problems 

The second of the two Canadian 
problems believed associated with de- 
tergents, or more accurately the sur- 
factant material from detergents, is 
that of frothing on sewage treatment 
plants. In this area the Soap Associ- 
ation has sponsored some research, 
and it may be possible to provide 
more helpful information than in the 
case of algae. A project on the causes 
of frothing, and the means by which 
it can be eliminated or controlled, is 
being supported at the University of 
Wisconsin. 

In many ways, this has been the 
most difficult of the various projects 
sponsored by the Association, because 
separating out, and even identifying, 
the various factors involved is a con- 
siderable problem. Some of these fac- 
tors still haven’t been established ; 
however, much progress has been 
made. 

To date the Wisconsin Project has 
established that while the surfactant 
ABS is one of the factors which con- 
tributes to frothing, many others, 
either independently or combined, 
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also are involved. For example, low 
suspended solids concentrations pro- 
mote frothing, as has been recognized 
since the San Antonio studies a num- 
ber of years ago.” Protein degra- 
dation products, present in almost 
every domestic sewage, also contrib- 
ute to the frothing problem. In addi- 
tion, elevated temperatures, over 
70°F, and high pH values are some- 
how involved. Aeration rates play a 
role, and the conditions during low 
flow periods, particularly at night 
when ABS levels in the influent are 
certainly low, somehow promote the 
problem. 

The degree to which each of these, 
and undoubtedly other, factors is 
contributing to frothing still has not 
been established. Nor is the actual 
mechanism known by which such ma- 
terials as ABS and complex nitrogen 
compounds do contribute. It certain- 
ly isn’t the simple matter of lowering 
surface tensions, because at the low 
concentrations of 10 mg/l or under 
the surface tensions are hardly af- 
fected. To our knowledge, no one 
has ever established a relationship 
between frothing and surface tension 
measurements in aeration tanks. 

At present at: Wisconsin they have 
designed a rather unique laboratory- 
scale continuous-flow activated sludge 
plant, Fig 2, in which an experi- 
ment is being run which will permit 
statistical interpretation of the fac- 
tors being tested. These factors are 
1. suspended solids, 2. detention pe- 
riod, 3. aeration rate, 4. ABS in feed, 
5. BOD in feed, and 6. nitrogen: 
BOD ratios. High and low condi- 
tions or concentrations of each fac- 
tor are included. A total of eight 
separate runs is required, and since 
each run requires as much as three 
to six weeks, and some have to be 
repeated, completing the study takes 
a long time. 

It is not planned to submit the data 
to statistical analysis until the entire 
test is complete. However, it is in- 
teresting to note in passing that the 
incomplete results suggest that re- 
duced frothing may be associated 
with lower aeration rates and ex- 
tended detention periods. This can- 
not be considered conclusive at this 
time, however. Overall, it is hoped 
that out of this work may come the 
defining of operating conditions 
which will minimize frothing for the 
factors which exist and cannot be 
controlled, at any given time. 


Fig 2 A LABORATORY SCALE experimental activated sludge unit developed 
to obtain data for the statistical analysis of the frothing problem 


In general in the U.S. while froth- 
ing is recognized as a nuisance prob- 
lem, it has not been generally as- 
sociated with poorer plant perform- 
ance. Operators keep it under control 
by maintaining high solids levels in 
the aeration tanks, or with sprays or 
defoamants. Much of the Wisconsin 
work has been published in Sewage 
& Industrial Wastes.® 


Other Soap Association Research 


It was mentioned earlier that the 
Association has supported other re- 
search in both the water and sewage 
treatment fields. 

For example, projects at the Mas- 
sachusetts Institute of Technology® 1° 
and the University of California™ 
have dealt with the fate of ABS 
in sewage treatment, and with at- 
tempts to improve the 50 per cent 
or better which currently is removed 
in primary and secondary treatment. 
The MIT people demonstrated up to 
80 per cent rémoval on a laboratory 
basis with a complete mixing modifi- 
cation of the activated sludge prin- 
ciple ; however, one attempt to modify 
an existing plant to this system has 
not yet been successful. The Cali- 
fornia people have demonstrated, also 
in the laboratory, as high as 90 per 
cent removal by deliberately frothing 
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effluent from aeration tanks, fol- 
lowed by removal and separate dis- 
posal of this froth; this technique has 
yet to be applied to an operating 
plant. Both processes offer the prom- 
ise of improved ABS removal if they 
can be adapted to large scale practice. 

The area of water treatment has 
received considerable attention in the 
Association’s research program. At 
Johns Hopkins University,!* a proj- 
ect was carried out to determine ef- 
fective and economic means for re- 
moving trace quantities of ABS from 
water supplies, should it ever become 
desirable. A number of materials 
which might serve as ABS adsorb- 
ing agents were evaluated, with ac- 
tivated carbon turning out to be the 
most effective. It was also found that 
different carbons have different effec- 
tiveness. It appears that, for ABS 
concentrations in the range of 0.2 to 
2.0 mg/l, from 40 to 90 mg/l of a 
good carbon will remove 90 per cent 
of the ABS in the water supply. 

It should be pointed out that, at 
least in the U.S., the levels of ABS 
in surface waters are very low, 0.5 
mg/l and under.%* The results of a 
weekly monitoring program which 
has been carried out since 1954 by 
Procter & Gamble on the Ohio River 
just below Cincinnati have shown an 





average of only 0.16 mg/l apparent 
ABS, and there has been no tendency 
to increase during this entire peri- 
od.'* Similarly, two surveys of the 
drinking waters of 32 major U.S. 
cities serving an estimated population 
of 25 million have shown an average 
ABS content of 0.03 mg/l with sam- 
ples ranging only from 0 to 0.14 
mg/l. These are certainly low, and 
insignificant levels. 

The other Association project in 
the water area has dealt with the 
phosphate component of synthetic de- 
tergents, not as it relates to algae 
growth, but as this component might 
affect water treatment. This project 
was carried out at the University of 
Illinois. Studies were undertaken to 
1. survey typical streams in the State 
of Illinois for the amount and type 
of phosphate present, and 2. deter- 
mine whether the existing concentra- 
tions might have any effect on con- 
ventional water treatment operations. 
This latter phase stemmed from lab- 
oratory work which had suggested 
that the complex phosphates used in 
detergents could, at relatively high 
concentrations, interfere with coagu- 
lation and settling. 

The survey of Illinois streams, us- 
ing the improved phosphate analyti- 
cal procedures developed by the As- 
sociation, showed that phosphate con- 
centrations were low, with the com- 
plex phosphates generally less than 
0.5 mg/l as P2Os5, and the ortho 
phosphate content about the same. It 
was also determined, and this is very 
important, that almost half of the 
total phosphate present comes from 
the drainage of agricultural land. This 
concurs with the findings reported 
at the algae seminar which were dis- 
cussed earlier. 

Laboratory studies on coagulation 
and settling showed that the 0.5 mg/l 
level of complex phosphates had an 
effect on this process which was 
barely perceptible, and that this could 
be overcome readily by either a mod- 
erate increase in coagulant dosage or 
an increase in settling time. 

Other laboratory studies showed 
that the complex phosphates will de- 
grade to the simple ortho form in 
the presence of stream biota, the rates 
of degradation varying according to 
the physical, chemical and biological 
conditions encountered. 

Overall, the Illinois work showed 
conclusively that the phosphate levels 
found in Illinois streams have no 
practical significance on water treat- 


ment, and further that only a portion 
of the phosphates present can be de- 
tergent-derived. 


The Illinois work has been pub- 


lished in four separate papers.’ 17 
18 19 


Safety of Synthetic Detergents 


Questions are raised from time to 
time concerning the toxicological as- 
pects of ABS, and occasionally, the 
polyphosphates. 

The Soap Association has made a 
thorough review of the literature con- 
cerning ABS toxicity. This review, 
entitled ABS and the Safety of Wa- 
ter Supplies, has been published in 
the JAWWA.” The literature, cov- 
ering acute and sub-acute toxicity ex- 
periments, shows in all cases an ade- 
quate factor of safety for ABS, con- 
sidering the levels in water supplies. 

In addition, a two-year chronic 
study of the effect of ABS in rats 
has been completed by Hazelton Lab- 
oratories and P&G, and has been pub- 
lished in Toxicology and Applied 
Pharmacology." In this chronic 
study, levels of 1000 mg/l and 5000 
mg/l were fed in the diet, and the 
weight equivalent of 1000 mg/l 
was fed in drinking water, to three 
different groups of rats. No evidence 
of toxicity was noted, and it was the 
conclusion of the authors that “to 
the extent that animal tests provide 
a basis for the assay of toxicity to 
humans, it would appear 
considerable amounts of ABS (much 
in excess of the amounts that might 
find their way into the drinking wa- 
ter) could be consumed over long 
periods without harm”. 

Of interest also are the limits be- 
ing proposed for the current revi- 
sions of the U.S. Public Health Serv- 
ice Drinking Water Standards.” A 
limit of 0.5 mg/l ABS is proposed, 
based on aesthetic rather than safety 
reasons. The two reports mentioned 
above have been submitted to the 
Toxicology Subcommittee of the 
USPHS reviewing these Standards, 
and the fact that the ABS limit has 
been publicly proposed without tox- 
icological comment suggests that they 
agree that the factor of safety demon- 
strated by the rat feeding experiments 
is more than adequate. 

On the question of the safety of 
phosphates, the U.S. Food & Drug 
Administration has cleared both the 
polyphosphates used in. detergents, 
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and the ortho form to which poly- 
phosphates degrade, for use as food 
additives. This would appear to 
establish without question the safety 
of these materials. 


Conclusions 


This, then, briefly covers the ac- 
tivities of the Soap Association re- 
garding the various questions raised 
in the U.S. on detergents and their 
role in water and sewage. 

In general, it is believed the As- 
sociation research program has shown 
that synthetic detergents are not re- 
sponsible for all of the problems of 
which they were once accused. 

The fact that ABS is removed to 
an appreciable extent in secondary 
sewage treatment has been established 
and methods for improving that re- 
moval in sewage treatment, as well 
as removing it from water, have 
been devised. 

In aeration tank frothing, ABS is 
by no means the only contributor; 
in fact, the other factors are so im- 
portant that merely by themselves 
they might create a definite problem. 

ABS has been shown to have a 
toxicological factor of safety many 
times the concentrations which might 
occur in water supplies. Phosphates 
also are known to be safe. 

Phosphates have been shown to 
cause no serious problems in water 
treatment plant operations. 

The role played by phosphates de- 
rived from synthetic detergents in 
promulgating algae blooms is not 
clear. It is evident, however, that 
natural drainage from agricultural 
lands and forests can contribute sig- 
nificant amounts of nitrogen and 
phosphorus to streams and lakes, and 
these sources should be considered 
along with domestic wastes when 
studying specific problems. 

In any event, the Association’s 
broad research program is continuing, 
and as more facts are developed it is 
hoped that they can be used both to 
eliminate any problems where deter- 
gents are involved, and to further 
answer the many other problems of 
concern to the people in this extreme- 
ly important field. 
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EBMUD Sells Second 
Bond Issue 


The second serial of its $252-mil- 
lion water development bond issue, 
in the amount of $30 million, was re- 
cently sold by the East Bay Munici- 


pal Utility District. The successful 
bidder for the Series B general obli- 
gation bonds was Halsey Stuart & 
Co., Inc. and Associates. There were 
two other bidders. 

The syndicate headed by Halsey 
Stuart, a Chicago firm, was awarded 
the bond isse on the basis of a net 
interest rate of 3.30201 per cent. 

Joseph A. Duner, EBMUD treas- 
urer, termed the interest rate “very 
favorable.” He noted that it was 15 
points below the interest rate for the 
$25 million in Series A bonds sold 
in February, 1959. That rate was 
3.4538 per cent. Halsey Stuart was 
the successful bidder on that issue 
also. 

Other bids received on the $30 
million issue were as follows: F. S. 
Smithers & Co., First Western Bank 
and Trust Co. and Associates; Net 
interest rate, 3.347034 per cent. Bank 
of America, National Trust and Sav- 
ings Assn. and Associates; Net in- 
terest rate, 3.393075 per cent. 

EBMUD’s $252 million bond issue 
was authorized by the voters on June 
3, 1958. It will finance the District’s 
$283 million, ten-year expansion pro- 
gram aimed at meeting East Bay 
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water needs through the year 2000. 
New and improved facilities to be 
finished in 1967 are approximately 25 
per cent complete. 

The district plans to issue portions 
of the $252 million issue annually 
through 1967 in accordance with the 
construction schedule. 


Sea Water Conversion 
Plant Started 


On August 30, Secretary of the In- 
terior Frederick A. Seaton dedicated 
and formally broke ground for the 
construction of a 1 mgd sea water 
conversion plant, the first of five ex- 
perimental facilities authorized by the 
Federal government. The ceremony 
took place at the plant’s five-acre site 
close to the Gulf of Mexico at Free- 
port, Texas, which is some 60 miles 
south of Houston. 

The pioneering conversion facility, 
built by Chicago Bridge & Iron Com- 
pany, will produce potable water 
from the salty liquid of the Gulf of 
Mexico to serve the residents of Free- 
port and two nearby Dow Chemical 
Company plants. But more important 
to the Interior Department’s Office 
of Saline Water, it will provide valu- 
able data for the design of future in- 
stallations. 

Heart of the plant will be a multi- 
stage evaporator system, the first 
ever built to utilize 12 effects. As sea 


water moves through its dozen ver- 
tical vessels, each of which serves as 
a boiler for the next, above five per 
cent of the salty liquid will be con- 
verted to potable status. The remain- 
ing sea water will be returned to the 
Gulf of Mexico. 

The design of the experimental 
processing system allows a high de- 
gree of flexibility for the testing of 
materials to combat anticipated cor- 
rosion and scaling within the unit. 
Eventual control of these two prob- 
lems will be the key to low cost pro- 
duction of drinking water from the 
sea, according to conversion experts. 

Actual construction of the Freeport 
plant was started on July 11. Con- 
tract specifications call for the facility 
to be placed in operation during the 
summer of 1961. 
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Another W&SW research progress report about . . . 


Toxicity Studies 


on Cadmium and Hexavalent Chromium 


. in Concentrations Which May Be Expected in Public Water Supplies 


By RASHID A. ANWAR, CARL A. HOPPERT 
and RICHARD U. BYERRUM 
The Kedzie Chemical Laboratory 
Michigan State University 
East Lansing, Michigan 


RESUME: Toxicity of Cadmium and Hexavalent Chromium has 


been under study for about five years. Of particular concern are 


the small amounts probably present in public water supplies. Re- 


sults to date of four year studies are reported here. 


@ EXPERIMENTS to study the effect 
of prolonged ingestion of small quan- 
tities of cadmium and hexavalent 
chromium in the drinking water of 
rats and dogs have been in progress 
in our laboratory for approximately 
five years. These studies seemed per- 
tinent because cadmium and hexaval- 
ent chromium have occurred in water 
used for human consumption in var- 
ious parts of the world, largely 
through contamination by industrial 
wastes. Although the acute toxicity of 
these substances has been studied pre- 
viously, no experiments to determine 
the effect of small quantities of cad- 
mium and hexavalent chromium in 
concentrations which are occurring in 
drinking water have been made. It is 
hoped that the results of these studies 
will be useful in establishing a safe 
concentration of these substances for 
human consumption in the drinking 
water. 

Cadmium.—An initial study with 
rats involved the feeding of cadmium 


for the period of one year. Separate 
groups of male and female rats of the 
Sprague-Dawley strain were given, 
ad libitum, distilled water containing 
0.1,0.5, 2.5, 5 and 10 parts per million 
(ppm) of cadmium (in the form of 
CdCl,). Control animals were admin- 
istered distilled water. All other con- 
ditions were the same for all the ani- 
mals'. Some of the rats were sac- 
rificed at the end of six months and 
the rest at the end of the year. During 
the period of this study no noticeable 
differences between the experimental 
groups and the control group were ob- 
served in water intake, food consump- 
tion or body weight. Nor did examina- 
tion of blood and other tissues for 
pathological changes show any differ- 
ences among the various groups and 
the control group. However, although 
no pathological changes were noted, 
the cadmium content of liver and kid- 
ney was found to increase in direct 
proportion to the concentration in- 
gested. The tissue concentrations ob- 


served at the end of one year were 
roughly twice those seen at the end 
of six months. 

Additional information on the ab- 
sorption and distribution of cadmium 
in rats was gained by using radioac- 
tive cadmium (Cd!5)?. Cd™5 was 
administered both orally and intraven- 
ously to young adult male rats and, 
in both cases, practically all of the 
absorbed cadmium was found to be 
concentrated in liver and kidney. The 
quantity of cadmium, expressed as 
microgram per gm. wet weight of 
tissue, was higher in kidney than in 
liver, although the total quantity was 
greater in liver due to its larger 
weight. No cadmium could be detected 
in the urine throughout the course of 
this experiment (5 weeks). It was 
also observed that once cadmium gets 
into the liver and kidney, it stays there 
for relatively long periods of time. 

Studies with Cd'!® in the dog* 
showed that certain proteins in the 
liver have a greater affinity for cad- 
mium than others; and these sub- 
stances may therefore be a part of 
a detoxification mechanism whereby 
cadmium is removed from circula- 
tion so that it may not inhibit enzymes, 
especially enzymes containing sulfhy- 
dryl groups. The presence of such 
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cadmium-binding proteins may ac- 
count for a certain amount of toler- 
ance for this element. 

In another experiment, dogs were 
given, ad libitum, drinking water con- 
taining 0.5, 2.5, 5.0 and 10 ppm cad- 
mium (as CdCl.), for four years 
and were sacrificed at the end of that 
period. There was a progressive in- 
crease in liver and kidney concentra- 
tion of cadmium with the increase in 
concentration of cadmium in the 
drinking water “). However, the tis- 
sue concentrations in dogs receiving 
10 ppm of cadmium were about the 
same as in dogs receiving 5 ppm. 
Some pathological changes have been 
observed microscopically in the kid- 
neys and livers of dogs receiving 10 
ppm of cadmium. The details of these 
observations will be published later. 

The results of the various experi- 
ments carried out to date indicate that 
in the course of time cadmium ac- 
cumulates in the liver and kidney tis- 
sue of animals, even when given in 
very small concentrations. This find- 
ing would suggest that prolonged in- 
gestion of cadmium, even in small 
quantities, may lead to harmful ef- 
fects, and in fact some pathological 
changes have been noted in dog liver 
and kidney after ingestion of water 
containing 10 ppm. Fortunately, cad- 
mium carbonate is insoluble in both 
cold and hot water and as the normal 
water supply is usually quite rich in 
carbonate, cadmium when present in 
small concentrations should precipi- 
tate out and, therefore, be eliminated 
at the processing stage. 

Chromium.—lIn order to determine 
the effect of ingestion of small quan- 
tities of hexavalent chromium in rats, 
males and females of the Sj «ague- 
Dawley strain were given, ad libitum, 
distilled water containing 1, 5, 10, 15, 
and 25 ppm chromate (as K2CrO,) 
(5). Some of the animals were sac- 
rificed at the end of six months and 


the rest at the end of one year. No 
toxic symptoms were observed in any 
of the groups during the course of 
this experiment. Microscopic examin- 
ation of tissues did not show any sig- 
nificant pathological changes in any 
of the experimental groups. Analysis 
of tissues to determine the chromium 
concentration, showed that animals 
receiving approximately 8 ppm of 
CrO, or below, could excrete most of 
the chromate taken in ©), But tissue 
retention was much higher when con- 
centrations greater than 8 ppm were 
fed in the drinking water. 


Absorption and distribution of 
chromium in the rat was further stud- 
ied using radio-chromium (Cr*!) ™, 
A single, orally administered solution 
containing 57 micrograms of chrom- 
ium as NaeCr®4O, was absorbed to the 
extent of about 6% in fasted rats and 
about 3% non-fasted rats, as judged 
by the excretion of the administered 
chromium in urine. Hexavalent chro- 
mium was absorbed to a much greater 
extent than was trivalent chromium. 
Considerable reduction of chromate to 
the trivalent state occurred in the 
stomach and to a lesser extent in the 
intestine. Maximum content of radio- 
active chromium one day after ad- 
ministration of this material, oc- 
curred in the liver (about 1% of the 
total dose). All tissues studied, with 
the exception of spleen, showed a de- 
creasing concentration of chromium 
with time. 

Long term studies in which hexa- 
valent chromium was fed to dogs were 
also carried out. Separate groups of 
dogs were given, ad libitum, drinking 
water containing 1, 5, 10, 15 and 25 
ppm of chromate (as K2CrO,). The 
dogs were maintained on this regimen 
for four years and were sacrificed at 
the end of this period. The results of 
tissue analysis for total chromium 
showed that chromium concentration 
was higher in liver than in kidney or 


spleen “. The concentration of 
chromium in liver, kidney, and spleen 
was low and approximately the same 
in dogs getting chromate at all levels 
up to 15 ppm. There was an appreci- 
able increase of chromium concentra- 
tion in the liver of dogs getting 25 
ppm of chromate. Examination of 
blood and other tissues for patholog- 
ical changes revealed none at any of 
the levels of hexavalent chromium ad- 
ministered. 

An interesting finding in both a one 
and two-year study in which chromate 
was fed to rats at different concentra- 
tions in the drinking water was that 
the rats receiving chromium had great- 
er longevity than the controls. The 
reason for this fact was not imme- 
diately apparent. 

Recently Schwarz and Mertz have 
shown that chromium is a glucose- 
tolerance factor in rats and may, 
therefore, be considered a physiolog- 
ical element ‘*’. In the light of our 
work and this recent finding, it would 
appear that chromate in low concen- 
tration has no deleterious effects upon 
rats and in fact may be necessary for 
proper functioning. 
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Inventory of Research in 
Water Supply and 
Pollution Control 


A “Research Inventory” summar- 
izing data on 280 water supply and 
pollution control research projects 
active in the United States during 
1958 has recently been issued by the 
Public Health Service. The publica- 
tion is intended as a source of infor- 
mation on research projects in the 
field of water supply and pollution 


control for those administering and 
for those conducting research. 

This 7l-page booklet is divided 
into three main sections. The first is 
a listing of research projects by states, 
describing briefly where the project 
is located, what is being investigated, 
and who is directing the research. 
The second section is an extensive 
subject index arranged by research 
areas. The final section provides an 
address list of those reporting the 
projects listed. 
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A brief analysis of information 
contained in the project list is in- 
cluded. The research projects are 
largely conducted in universities : 
(73.2%) with the remainder being 
nearly equally divided between state, 
Federal, industrial and local agencies. 

Copies of this publication are free 
upon request. Write to: Research 
Grants Coordinator, Division of En- 
gineering Services, Public Health 
Service, Washington 25. D. C, 





Exacting test procedures and precise equipment determine the . . 


Operating Results of Valve Design 


@ in THIS FAST MOVING jet age, 
it becomes a virtual necessity for 
products to move directly from the 
drawing board into production. Any 
disruption of this procedure tends to 
make the product obsolete before it 
becomes available. 


VALVE IN LINE under full rated pres- 
sure for pressure loss test. 


Research, development and testing 
facilities utilized today by industry 
are a direct result of the demand 
for the rapid availability of more 
diversified, highly designed, guaran- 
teed-result tools, machinery, and 
equipment. 

Today these research, development 
and testing facilities have become as 


CYCLING TEST. 


essential to the successful operation 
of a company as are qualified, ef- 
ficient employees and up-to-date mass 
production techniques. 

The many companies supplying 
the water and sewage works field 
today are probably more aware of 
these basic concepts than industry 
as a whole, because any product de- 
veloped for the water and sewage 
works industry must have as its basic 
premise, smooth, trouble-free opera- 
tion over a longer-than-normal life 
span. 

For example, the Mueller Co. De- 
catur, Ill., one of the many progres- 
sive companies serving the field, has 
recently constructed a new building 
to house their research, development, 
testing and engineering division. 

To illustrate the development and 
testing of a product before it is made 
available to the field, it might be of 
interest to follow the story of the 
new “Oriseal” curb valve. 

The story could start back in the 
1930’s, when extensive experimental 
work was done on the use of coated 
keys, vulcanized rubber, etc., in the 
search for the ideal curb valve. 

The first major break-through was 
the idea of using “O” rings in the 
valve. Although the use of “O” rings 
was not new, work on their adapta- 
tion to the curb valve was started 
early in 1943-44. First, hand-made 
models were developed, then an at- 
tempt was made to cast the grooves 
in the valve for the “O”’ rings. These 
models were redesigned, rebuilt and 
tested many times for over 6 years. 

Work on the valves really got under 
way during 1948 with the acquisition 
of a special milling machine, again 
an example of other research and 
development of highly designed ma- 
chinery, that enabled the milling of 
the “O” ring grooves in the valve 
body. 

During the years when the valve 
was under development, it was con- 
stantly under many and varied tests. 
It was also during these years that 
the need for better and more exten- 
sive testing facilities became appar- 
ent. This resulted in the new large 
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product testing and development 
laboratory. 


Testing 


In this new laboratory, engineers 
and testing technicians, equipped with 
the latest types of manual and elec- 


CYCLING TEST while submerged in 

abrasive solution of water, sand and 

grinding compound. Valve is under air 
pressure of 125 psi. 


tronic testing equipment, determined 
if the new valve was meeting design 
specifications and would stand up 
under the rugged conditions of field 
use. 

A specially designed high-pressure 
test room made possible the testing 
of the valve to destruction. The high- 
pressure room also provided facilities 


TORSION TEST resulted in shut-off 
rod failing at 3,885 Ibs. Valve is un- 
damaged. 
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TENSILE TEST resulted in schedule 40 
steel pipe breaking at threaded sec- 
tion at 14,140 Ibs. 


for the cycling tests under pressure. 

Some testing machines are neces- 
sarily specially designed and custom 
built for the complex testing proce- 
dures employed by the company. An 
example is the special electronic in- 
strument that measures taper, con- 
cavity, convexity, waviness, etc., of 
the valve and stop cock keys, bores, 
bodies, etc. This machine produces 
extremely accurate measurements up 
to one ten-millionth of an inch. 


Of particular interest is the cycl- 
ing series: machines are available to 
mechanically cycle the valve from 
fully-open to the fully-closed posi- 
tion and return. The valve was tested 
under water using compressed air 
at 125 psig. Many thousand cycles 
were run and counted. Frequent ob- 
servations were made for leakage dur- 
ing the test. Another cycling test was 
conducted with the valve completely 
submerged in an abrasive solution of 


STRESS & STRAIN analyses. 
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water, sand and grinding compound. 
Compressed air was again used in the 
valve during the test. Water was then 
used as the testing fluid, with the 
valve being cycled against the flow at 
pressures of up to 500 psig. This test 
is constantly checked for positive cut- 
off by means of an open pipe down- 
stream. 

The more conventional test ma- 
chines and units put the valve through 
its paces with bending tests, com- 
pression loads, torques, tension tests, 
etc. Special electronic equipment, 
utilizing strain gages, provides high- 
ly accurate data for evaluation. 
Stress paints are extensively used 
through-out the testing cycles. 

All tests are then evaluated by the 
engineering department. If evalua- 
tion and results raise a question or 
indicate a change in design, the 
change is made; then the product is 
completely retested, and results eval- 
uated before being released to the 
field. 

As part of the testing sequence, 
field tests, or actual installation op- 
erations play a major role. In the 
case of the “Oriseal” valve, a unit 
was placed in a plant where circum- 
stances dictated it being left in the 
open position for a year. It was re- 


BENDING TESTS resulted in pipe fail- 
ures with no damage or leaks occurring 
in valve. 


ported that this valve was easily 
turned off using a 12 in. wrench. 
Other field tests have reported that 
the valve closed easily after being 
left in the fully open position for 
12 years, and in other cases an in- 
stallation was subjected to over 45,- 
000 cycles without adding grease or 
replacing “O” rings. 


Results of Testing 


As a result of the extensive test- 
ing program and research develop- 
ment, the company felt that the valve 





was ready for introduction to the 
water field. The engineers also 
pointed out that research and testing, 
resulting in the adaptation of the 
“OQ” rings in the valve, made it pos- 
sible to use a straight key rather than 
a tapered key. The straight key equal- 
izes pressure around the key, insur- 
ing sealability, and reducing torque 
necessary for operation. The use of 
the full port, rather than the tapered 
way, insures that the “O” ring will 
not be stretched or cut out of the 
groove. One of the main features, 
made possible for the first time by 
this development, is that the keys 
can now be interchanged without re- 
moving the valve from the ground 
or disconnecting the lines. 


Conclusion 


This article tells the story of one 
product made by one company, and 
can be multiplied many times by many 
companies now serving the water and 
sewage works field. However, it 
further points out that the demand 
is constantly growing for more and 
more of this type of procedure by 
more companies, if the water and 
sewage works field is to remain 
abreast of the rapidly increasing de- 
mands made upon it by both the 
growing population and expanding 
industry. In fact, more rapid develop- 
ment and adoption of new, adequate- 


EASE OF TURNING TEST showed on 

15 lbs. of turning effort required for 

2 in. valve under pressure of 125 psi 
with a flow of 150 gpm. 


Ps 2 etry 


i> a * 


HYDROSTATIC BURST TEST showed some leakage at 2,000 psi, with fractures 
occurring at 2,400 psi. 


ly tested, equipment and materials 
for the industry should become one 
of the main objectives of the many 
suppliers of equipment, plant and su- 
pervisory personnel, and engineers 
working in this field. 





WATER SOFTENING PLANT—Some 
valves used daily, others only once a 
year, showed equal ease of turning. 


FIELD TEST operation of 45000 cycles 
without adding grease to replacing 
O-rings. 
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Water wells in glacial drift may cost less and produce more using . . . 


Reverse Circulation Drilling 


EDITOR’S NOTE: Improvements in water well drilling tech- 


niques do not occur very often. While reverse circulation drilling 


methods are not new, in fact some may consider them modifica- 


tions of rotary procedures, there still remains the problem of tool 


standardization. If more water can be produced at less cost, 


reverse circulation drilling can make a substantial contribution 


to water production know-how. 


@ REVERSE CIRCULATION drilling, ap- 
plied principally to water wells in 
glacial drift, is a variation of rotary 
drilling used in the oil fields for a 
number of years. This newer meth- 
od is particularly interesting because 
basic changes in well drilling meth- 
ods occur infrequently. 

Two principal motions can be ap- 
plied to drilling tools at the surface 
of the ground. The first and oldest 
is the drop tool method used by the 
Chinese several thousand years ago. 
Tools and equipment have been im- 
proved, but basically it still consists 
of lifting and dropping a string of 
tools. There are definite limitations 
of depth, with the deepest hole being 
approximately 7,000 feet. 

Rotary drilling first came into use 
about fifty years ago and opened up 
the Texas oil fields. The hole is 
drilled with a rotary motion of the 
tools and the hole is filled with fluid 
which holds the hole open during 
drilling. Holes have been drilled by 
rotary to approximately 20,000 feet. 
Rotary drilling is best adapted for 
deep, small diameter holes. In con- 
trast, reverse circulation has only 
been in use about 20 years. Particu- 
larly adapted to large diameter water 
wells in glacial drift, the approxi- 
mate maximum depth is 1000 feet. 
This method is properly named re- 
verse circulation because the liquid 
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is drawn up through the drill rods 
under vacuum while in the earlier 
rotary method the liquid was pumped 
down through the drill rods under 
pressure. In addition the main fea- 
tures of reverse circulation drilling 
are practically opposite to the fea- 
tures of rotary drilling. 

Principle advantages of reverse 
circulation over rotary drilling are 
larger diameter wells at less cost and 
less power required for drilling. Com- 
pared with cable tool drilling, reverse 
circulation also provides larger di- 
ameter at less cost and an open hole 
in which material may be freely 
raised or lowered to correct position. 
Further, the well casing may be ce- 
mented from top to bottom, if de- 
sired. Wells drilled by reverse circu- 
lation show increased yield over wells 
drilled by cable tool or rotary. 

Both rotary and reverse circula- 
tion drilling in glacial drift use a 
drilling fluid to carry the cuttings to 
the surface and to hold the hole open. 
In rotary drilling, the drilling fluid 
is usually a mud considerably heavier 
than water so that the hydraulic prob- 
lems in handling underground water 
are almost eliminated. However, it 
is fairly common practice in reverse 
circulation drilling to use clear water 
for the fluid which provides an ex- 
cess pressure to counterbalance the 
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water in the formation outside the 
hole. 


Discharge And Recharge Wells 


In order to demonstrate the prob- 
lems in this hydraulic balance, it will 
probably aid to consider first, an ar- 
tesian discharge well and second, an 
artesian recharge well. A discharge 
well takes water out of a formation 
and a recharge well puts water back 
into a formation. 

Consider the case of a well pump- 
ing from an artesian formation. The 
term artesian refers to a water-bear- 
ing formation full of water and that 
the formation has a clay cover. The 
static water level in any hole pene- 
trating this formation will lie above 
the top of the formation. It is com- 
mon practice to report a test of this 
type well by quoting the amount of 
water level decline for a given quan- 
tity of pumpage. This decline is called 
the drawdown. Pilot wells located at 
varying distances from the pumped 




















FIG. 1. DISCHARGE WELL showing 
drawdown cone and relationship be- 
tween formation and entrance losses 
during pumping. 





FIG. 2. RECHARGE WELL showing 
build-up cone and relationship be- 


tween formation and entrance losses 
during recharging. 


well would also have drawn down 
and the water level indicated by these 
pilots would assume the shape of an 
inverted cone. This is commonly 
called the drawdown cone, Figure 1, 
or cone of depression. The cone’s 
shape is determined by the character- 
istics of the formation and is not af- 
fected by the type of well construc- 
tion. The yield in gpm divided by 
the total drawdown input gives gal- 
lons per foot of drawdown, or spe- 
cific yield of the well. 

If the pump is removed from this 
same artesian well and water is 
poured into the well, an artesian re- 
charge well is produced. The action 
of this recharge well should be, for 
all practical purposes, the reverse of 
the action of the discharge well. There 
has been very little discussion or 
standardization of terms on recharge 
wells so we might use the word take 
to express the gallons per minute of 
water added to the recharge well. 
The take in gpm divided by the build- 
up in féet gives the specific take of 
the well. The static level can be mul- 
tiplied by the specific take to obtain 
the approximate flow of water re- 
quired to fill the well and to keep 
it full. 

If water is added to a recharge 
well at a constant rate, a cone will 
be built upwards instead of down- 
wards as in the drawdown cone. 
For lack of a better term this may 
be called the build-up cone, Figure 
2, as opposed to the drawdown cone. 
In the discharge well the drawdown 
cone and also the drawdown itself 
can very properly be divided in two 
parts. First is the drawdown cone 
due to the friction losses in the for- 
mation itself, which are practically 
independent of the well construction. 


Second, there is the portion of the 
drawdown and the drawdown cone 
which is due to the entrance losses 
into the well caused by friction in 
the screen and in the formation im- 
mediately surrounding the screen. 
In the recharge well the feet of 
build-up or the height of the build- 
up cone can also be divided into two 
parts which consist of friction losses 
in the formation itself and exit loss 
due to the water flowing through the 
screen and through the formation im- 
mediately around the screen, as il- 
lustrated in Figure 3. Extremely im- 
portant, this exit loss is the one fac- 
tor making it possible to drill a hole 
and hold it open with clear water 
without using a well casing. If a com- 
pleted artesian recharge well is kept 
in service, it would be possible theo- 
retically to remove the casing and the 





FIG. 3. HYDRAULIC CONDITIONS 

uired during reverse circulation 
drilling. Fluid level in pit determines 
head required to hold well hole open. 


wall of the hole would stand up in- 
definitely until the water supply was 
cut off. 

The above examples describe how 
a fluid process can be used to hold 
a hole open if fluid is continuously 
supplied to the hole to maintain an 
internal pressure greater than the ex- 
terrtal pressure. Figure 4 illustrates 
a typical reverse circulation drilling 
system. The take or flow into such 
a well is actually leakage through 
the wall of the hole. A pit provided 
adjacent to the well will hold the 
water level at ground surface. The 
amount of water to provide this take 
in the well is usually considered as 
make-up water into the pit. Since 
the hole is full of fluid which holds 
the hole open, it is a very simple 
matter to pump the fluid into the hole 
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or out of the hole and remove the 
cuttings from the bottom of the hole 
during drilling. 


Planning Required 

Drilling by this method requires 
considerable engineering planning. It 
is a basic contradiction that, while 
drilling, a watertight hole is de- 
sired, while after it is finished, 
a leaky hole is necessary to make a 
good water well. In planning a job 
of this kind an accurate test well is 
essential. An electric log helps to in- 
sure that the proper formation is de- 
veloped and gives some indication of 
probable yield. The most important 
information can be obtained from a 
special pumping test which would 
give the static water level and the 
shape of the drawdown cone devel- 
oped around the well. Such a test 
will enable prediction of the yield 
of the finished well and the probable 
take while drilling. It is necessary 
to have this information before start- 
ing work, because a high static level 
may indicate that the hole will col- 
lapse before it is finished. A low 
static level may demand such a large 
take that sufficient water supply may 
not be available. 

As was stated above, the exit loss 
is the differential which holds the 
hole open. Exit loss would normally 
be expressed in feet and for a given 
exit loss there would be a definite 
take in gallons per minute. The exit 
loss or differential varies approxi- 
mately as the square of the take in 
gallons per minute. The distance 
from the static level to the water 
level in the pit is the maximum wa- 
ter head available. This head will be 
spent in overcoming the exit loss and 
the formation loss. The formation loss 

















FIG. 4. SCHEMATIC ILLUSTRATION 
of typical reverse circulation drilling 
system. Note requirement for source 
of pit make up water. 
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is measured by the height to which 
the water level rises in the forma- 
tion, just outside the bore hole. The 
difference between this height and 
the water level in the pit measures 
the exit loss which will keep the hole 








_.. ARTESIAN 
FiG. 5. COMPARISON OF build-up 
cones under artesian and water table 
conditions. Greater quantity of water 
is required to maintain build-up cone 
in water table. 


Static Level 


If nature provides sufficient height 
from static level to ground level, and 
a suitable formation to match, it may 
be possible to fill the hole with wa- 
ter and start drilling. However it 
may not be quite so simple and it is 
necessary to study the factors affect- 
ing this differential and learn how 


. 


to control them effectively. The four 
possible factors are fluid height, fluid 
weight, fluid viscosity or flowability 
and wall friction. The fluid height 
can be increased by building up the 
ground surface or by operating a 
nearby dewatering well which would 
tend to pull the static level down at 
the spot where the well is to be 
drilled. Fluid weight can be con- 
trolled quite effectively with drilling 
clay since any required weight up to 
15 or 16 pounds per gallon of drill- 
ing mud can be obtained. Fluid vis- 
cosity or flowability can be controlled 
in the same way by the addition of 
drilling clay and additives to obtain 
the desirable viscosity. Wall friction 
can be increased in several ways. The 
loose sand grains in the water while 
drilling tend to build up wall friction 
and the addition of drilling clays to 
the water builds up a substantial wall. 
Also because the wall friction is 
usually less at the fresh surface near 
the bottom of the hole, it may be 
necessary to drill intermittently per- 
mitting sand grains or drilling clays 
to build up wall friction. 

The cone which builds up around 
an artesian recharge well has been 
discussed previously. The effect is 
largely one of pressure, since com- 
paratively small quantities of water 
go into storage near the well. Under 
water table conditions a considerable 
amount of water must be poured in- 


¥% 


to the formation to fill voids within 
the build-up cone, since in this case 
we have a free water surface within 
the permeable formation itself. The 
comparison is illustrated in Figure 5. 
Thus, under artesian conditions, the 
water level rises rapidly and under 


FIG. 6. VARIETY OF well completion 
procedures is permitted through use of 
reverse circulation drilling techniques. 
Possibility of cementing outer casing is 
important health consideration. 


water table conditions the water rises 
slowly due to the time required to 
fill the cone. The difference in time 
may be as much as three or four days 
giving time to actually drill the hole 
before the cone is built up. Also, 
pumping tests on an artesian forma- 
tion would enable accurate prediction 
of discharge well action in this ar- 
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FIG. 7. PORTABLE RIG void in reverse circulation drilling is mounted on tandem axle semi-trailer. Note hydraulic jacks 


used in elevating tower. 
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tesian formation, because the actual 
formation to be used is under test. 
On the other hand, a test on a dis- 
charge well under water table con- 
ditions is only partially accurate for 
predicting how a recharge well will 
act. This is because the formation 
under test is only part of the forma- 
tion which may finally be used in 
the recharge well. 

The above explanation shows some 
of the problems to be considered 
when dealing with the static level in 
a single formation. Often there are a 
few feet of formation near the -sur- 
face with a high static level which 
completely upsets the plans. This for- 
mation has to be cased off before 
the well can be drilled as planned. 


Selection of Drilling Method 


Although the hydraulic conditions 
outlined above apply equally well to 
rotary and reverse circulation drilling 
a closer examination reveals consid- 
erable differences between the two 
methods. The rotary drill operates at 
high speeds and produces fine cut- 
tings but the reverse circulation drill 
operates at very low speed and lit- 
erally plows the bottom of the hole. 
In the rotary method, the fine cut- 
tings are floated up outside of the 
drill rods by a combination of ve- 
locity and viscosity. In reverse circu- 
lation, the coarse cuttings art pulled 


by vacuum up inside the drill rods 
principally by high velocity of clear 
water. 

The selection of which method to 
use and which method is practical 
in glacial drift is determined to a 
large extent by the particle size in 
the formation to be drilled. This 
could be roughly explained by stat- 
ing that the rotary either drills 
through or between the coarse par- 
ticles. The reverse circulation meth- 
od actually pulls coarse material 
through the rods so that large diam- 
eter of drill rods is necessary for 
large diameter material. Initial ex- 
perimental work on this type of drill- 
ing was done with 7” drill rods as 
standard equipment with an attempt 
to use 4” and 12” rods. After several 
years operation, it is evident that 7” 
rods will drill about 85% of the wells 
and 4” rods will handle about 15%. 
It appears at present that 8” drill 
rods would be effective in Indiana 
and Michigan. However, 8” drill rods 
require a 20” hole to provide suf- 
ficient room for water to flow down 
outside the drill rods. Therefore, it 
appears that holes 6” to 20” diam- 
eter should be drilled by rotary proc- 
ess using 3” or 4” drill rods, and 
holes over 20” diameter should be 
handled by the reverse circulation 
process using 8” drill rods. 


FIG. 8. INSTALLING 38" gravel wall well 60° deep on shore of Lake Michigan. 
Pit make up water was furnished from lake by pump at lower left. 
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Reverse Circulation Advantages 


One of the principal advantages 
of reverse circulation drilling is that 
the hole is completely under control 
as long as it is kept full of water. 
The hole can be electrically logged 
upon completion and an intelligent 
decision can be made at that time as 
to whether the yield of the finished 
well will be sufficiently high to jus- 
tify completion of the well. Either 
screen or casing can be easily lowered 
into the hole or lifted from the hole 
at will and the well can be constructed 
in any manner as planned by the 
engineer. The large diameter hole is 
available from top to bottom at a 
lower cost than for such diameters 
in the past and the water-bearing for- 
mation at the bottom of the hole can 
be cut to a still larger diameter with- 
out difficulty. This larger diameter 
results in some increase in yield, al- 
though not in direct proportion, and 
it permits gravel wall construction 
of practically any type. A coarse 
screen and a single gravel wall can 
be used in a medium formation. A 
double gravel wall can be used to 
handle the very fine sand formations 
with coarse silica sand against the 
formation and coarse silica gravel 
against the wide opening screen. Uni- 
form porosity immediately around 
the screen results in low entrance 
losses and silica sand is insoluble in 
chemicals. Also, extension of the 
gravel wall above the screen sub- 
stantially reduces the effects of par- 
tial penetration. For example, if a 
screen 20 feet long is set in a forma- 
tion 50 feet thick, there is 30 feet 
of formation opposite the casing 
above the screen. However, if the 
gravel wall is continued for 30 feet 
above the screen the effect of a 
much longer screen is obtained with- 
out screen cost. The fact that the 
hole is completely under control at 
all times also permits cementing the 
outer casing which will undoubtedly 
become more and more important to 
the Health Departments. These pos- 
sibilities are illustrated in Figure 6. 
A 15 pound cement slurry can be 
pumped from the bottom of the cas- 
ing up or from the top of the ground 
down and the casing can be com- 
pletely encased in cement if desired. 
The final and probably the most: im- 
portant advantage of reverse circula- 
tion drilling is the apparent better 
yield which is obtained over wells 
installed by either driving or baling. 
The only explanation we can offer 
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is that the hole is kept open by wa- 
ter and is not compacted as it is with 
driving or forcing screen or casing 
into the ground by other means. Pos- 
sibly the fine drilling cuttings of the 
older methods are forced into the 
wall of the hole, resulting in lower 
vield. 


Disadvantages And Problems 


Reverse circulation equipment, 
Figure 7, is very heavy and one of 
the principal problems is to get equip- 
ment large enough to handle the work 
satisfactorily and stay within road 
limits. The latest mounted rig on a 
tandem axle semi-trailer weighs ap- 
proximately 27,000 pounds with a 6” 
pump. About 20,000 pounds is cen- 
tered on the rear tandem axle. This 
exceeds road limits in southern Mich- 
igan, so part of the rig is removed 
in wet weather. A_ similar truck 
mounted rig having tandem axles has 
25,000 pounds on the rear tandem 
axles and simply cannot be moved 
in this area when road limits are im- 
posed. Such limits may be more strict 
in the future. A complete reverse 
circulation drilling rig is shown in 
Figure 8. 

There is still some question re- 
garding pump selection, whether to 
use centrifugal or jet pumps. The 
jet pump is very tempting, because 
it provides a clear passage for wa- 
ter. It is an interesting sight to see 
a 6” jet pump delivering approxi- 
mately 1400 gallons of water, sand 
and gravel into a pit. Present pumps 
are 6” and the next move would 
be to an 8” pump, though the writer 
does not know of any pump of this 
size in service. Larger pumps may 
require airlift to move the water and 
the cuttings. Change from a 6” to an 
8” pump sounds small, but it will 
probably double the weight of many 
of the rig parts. Priming is a prob- 


lem, whether to use pressure or vacu- 
um, and operation of centrifugal 
pumps under vacuum can give dif- 
ficulty, particularly in a_ portable 
unit. The drilling bits now being used 
for reverse circulation work are all 
home-made since there is no estab- 
lished manufacturer of the type re- 
quired. There is hardly any agree- 
ment on the most effective type of 
bit and endless shapes and types are 
seen wherever this type of drilling 
is done. This is an extremely risky 
type of drilling in that a complete 
hole can be lost in 2 seconds. This, 
however, is not likely to happen if 
the hole has been carefully planned 
and if the engineer planning the hole 
fully understands the conditions 
which must be met. This type of 
work requires at least double the 
planning and supervision done on or- 
dinary drilling work. This is illus- 
trated by the fact that our super- 
visory group has increased 50% in 
the last two years, whereas the drill- 
ing force has remained constant. 
The investment in equipment for 
recirculating drilling is approximate- 
ly three times the investment in con- 
ventional cable tool equipment. For 
example, a cable tool rig which could 
do 80% or 90% of the cable tool 
drilling for water wells can be pur- 
chased fully equipped for approxi- 
mately $8,000. The smallest complete 
reverse circulation rig with tools will 
cost approximately three times that 
amount. Our investment in the past 
four years has exceeded the invest- 
ment during the previous 18 years, 
part of which is due to expansion, 
but principally due to adding reverse 
circulation equipment. As an interest- 
ing sidelight, we purchased one of 
the most modern reverse circulation 
rigs built to use 4” drill rods, which 
was almost a complete failure. The 
total cost would have paid for three 
college educations and we can say 


it has provided us a liberal education. 


Progress 


The search and development of 
ground water in this area has changed 
almost completely in the last five 
years. The following methods which 
may become well-established within 
a short time cover the entire field. 
Electrical Resistivity Surveys, where 
applicable, provide an initial survey 
to locate water without drilling more 
than one hole for calibration. For 
the balance of the test wells required, 
rotary testing provides high speed 
drilling and Electric Logging provides 
additional accuracy for rotary test 
wells. 

The Aquifer performance test with 
one or more adjacent pilot wells in- 
dicates with reasonable accuracy the 
quantity of water to expect and 
guides proper well spacing. Reverse 
circulation drilling, as it becomes es- 
tablished, will provide more water 
at less cost from a permanent well. 

It is no longer necessary to de- 
pend on theoretical arguments over 
screen construction or well construc- 
tion. There are now available testing 
procedures such as step tests which 
actually measure entrance losses into 
a well and thereby demonstrate over- 
all performance or well efficiency. 
A step test with two hours rest pe- 
riod, three hours pumping at half 
capacity and three hours pumping at 
full capacity will permit a close es- 
timate of losses into the well due to 
turbulence. For high capacity wells 
these become the principal losses. 

Probably the most important thing 
to keep in mind is that a careful 
ground water survey provides infor- 
ation which is just as valuable and 
as true 100 years from now as it is 
today and is a first requirement for 
intelligent planning of water works 
improvements. 





West Virginia Establishes 
Water Quality Network 

A network of water quality moni- 
toring stations has been established 
by the West Virginia Water Re- 
sources Commission. The purpose 
of this network is to provide a con- 
tinuous record of water quality at 
selected points throughout the State. 
Such information obtained will be 
published annually and will provide 
a basis for planned industrial and 
recreational development and water 
pollution control. 


Routine sampling of all major 
State-wide streams was initiated after 
World War II but had to be dis- 
continued in 1955 because enough 
personnel were not available. At that 
time, the work consisted of intensive 
sampling during the summer months 
and was related to limited or local 
programs. 

Under the newly established moni- 
toring program, the number of sta- 
tions has been reduced, but the 
streams will be sampled on a year- 
around basis. At first, each station 
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will be sampled once a month. More 
frequent sampling will be made later 
on if it is possible to do so. 

Thirty-three stations have been set 
up including eleven points in the 
Kanawha Basin, nine in the Monon- 
gahela, five in the Little Kanawha, 
four in the Potomac, and two each 
in the Tug Fork and Guyandot. The 
program will not extend into the 
Ohio River since work is being 
carried out in that river by OR- 
SANCO of which West Virginia is 
a member. 





Statutes and Public Service Commissions can provide . . . 


Regulation For Better Water Utility 


Service 


EDITOR’S NOTE: Perhaps the last formal presentation by Mr. 
Weir was this paper delivered before the Eastern Water Com- 
pany Conference at Atlantic City, N. J., November 12, 1959. 
Published here with EWCC permission, the remarks illustrate 
Mr. Weir’s deep insight into the workings of privately-owned 
water utilities. Expressed in his philosophy is the need for wider 
understanding of current and future utility operating problems 
by regulatory officials. His parallels to other service organiza- 
tions are applicable to private and public utilities alike. 


@ Despite more than thirty year’s 
contact with “regulations”, its mean- 
ing is not entirely clear to the 
writer, nor are answers to the fol- 
lowing questions readily apparent : 

Is regulation merely to cause 
utility rates and service to com- 
ply with court interpretations of 
statutes written forty or fifty 
years ago, or is it to supply con- 
trols to take place of those that 
would automatically exist if the 
utility industry had free and 
realistic competition ? 

Is regulation a legal game, or 
an accounting game, or is it a 
procedure by which the utility 
customers get the service they 
wish and deserve, with equity 
for all parties. 

Undoubtedly most utilities and 
commissions feel the latter part of 
each question is the important part 
of regulation. So far as utility man- 
agements are concerned, they dislike 
the fact that regulation causes so 
much time and effort to be spent 
on rate matters to the detriment of 
service, and that rate matters are 
often processed and determined with 
only a passing regard for their effect 
upon service. 


*At the time of his untimely death, November 
19, 1959, Mr. Weir was President and General 
Manager, St. Louis (Mo.) County Water Com- 
pany. 


Better Service 


What is meant by improved serv- 
ice? What is a water utility man- 
ager’s service goal? Frankly, it is 
that customers will consider their 
water utility service to be equal to 
the best service they obtain, not only 
from the other utilities, but from 
the stores and businesses that com- 
pete for the customer’s dollar. 

It has been emphasized that there 
must be no discrimination between 
customers, and that regulations are 
necessary because of water utility 
monopoly status. Too few people in 
the industry, however, realize that 
it is also a service dustry, and 
should live up to the name. 

The prime example of a service 
industry is a clothes cleaning busi- 
ness. It picks up an item, cleans 
it and delivers it. It pays nothing 
for the material it processes—it gets 
paid only for the service performed. 
Is the water utility business much 
different? The raw material costs 
nothing. It is cleaned and delivered. 
Payment is made for the service 
rendered and for nothing else. Pos- 
sibly, a look at the industries gen- 
erally classified as service industries 
might teach us some things about 
customer service. 

There are water utility practices 
that should be dropped, some that 
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should be adopted if service is to 
result in customer good will. Good 
service can be quickly offset by poor 
employee-customer relations or by 
nuisance practices. These things, to 
a customer, are even more important 
than the elements that are usually 
considered “service” under regula- 
tion. 

Occasional turbid water occur- 
rences incur more ill-will than an 
inequitable extension rule. A muddy 
footed meter reader can cause a more 
permanent reaction than the large 
bill resulting from the high reading 
he gets. 

Guarantee deposits are one of 
many standard practices in the water 
supply industry that could stand re- 
viewing. When a person establishes 
a charge account for credit pur- 
chases, it is a simple thing to do, 
unless the applicant is known as a 
credit risk. In the water industry 
many of us require piddling deposits 
of $5 to $10 to guarantee water 
bills, regardless of the customer’s 
actual credit standing in the com- 
munity. Is this a good business prac- 
tice? Is this good service ? 

Other practices that might be re- 
viewed are: 

—that of obtaining written con- 
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BUT CAN WE 
AFFORD TO ADD 
ANY MORE ? 





tracts from customers—when 
you order a suit or a piece 
of furniture do you expect to 
sign an order for it? 

—that of billing bimonthly or 
quarterly when most business- 
es render bills on a monthly 
basis. 

—that of allowing rules and reg- 
ulations to continue unchanged 
for many years. The rules 
and regulations are supposed 
to outline the norms of serv- 
ice, and the utility is supposed 
to adhere to them. If service 
has improved over the years 
the old rules and regulations 
cannot accurately describe the 
service to be rendered, or the 
service actually being ren- 
dered. 


Planning and Foresight Required 


Good service in the water supply 
industry requires continued planning 
and foresight, particularly concern- 
ing projects that cannot be corapleted 
in a short time, or must be started 
before community development makes 
them too expensive. 

Regulation causes problems in the 
exercise of foresight. An example 
might illustrate this. A few years 
ago in Indiana an impounding reser- 
voir was finished at a cost of ap- 
proximately 5 million dollars. The 
management was happy because the 
utility could get through the next 
severe drought, whether it occurred 
the following year or 10 years later, 
without running short of water. A 
rate case occurred after the reservoir 
was finished but before the dry year 
occurred that would require its use. 
In establishing the rate base the cost 
of the reservoir was excluded because 
the reservoir, although useful, was 
not “used.” There was little recom- 
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pense in the fact that the order ap- 
plauded the company foresight in 
providing this insurance against fu- 
ture trouble, or that the reservoir 
cost would have been included in the 
rate base had it been constructed in 
some other state. 

The purchase of real estate for 
future use poses problems in some 
states. This particularly applies to 
obtaining sites for distribution stor- 
age tanks. Waiting until an area has 
built up, then acquiring a site, re- 
sults in extremely high land costs. 
But of more importance is that the 
objections to erecting a tank in a 
residential area are minimized if the 
site is purchased and the intended 
use is publicized before the neighbor- 
hood area is populated. Will invest- 
ments in such “Plant Held for Fu- 
ture Use” be included in the rate 
base? If not, can interest while being 
held be credited because of these nec- 
essary investments ? 

If regulation is to affect the use 
of foresight in preparing for future 
water demands, its weight should be 
used to promote, not to discourage, 
such foresight. 

Inflation is a factor that has had 
a material impact upon utility serv- 
ice, particularly the kinds of service 
that involve investments. In 1951, 
when the Public Service Commissions 
were beginning to acknowledge the 
fact that inflation was actually being 
experienced, the Honorable Spencer 
B. Eddy of the New York Commis- 
sion had this to say at the Albany 
meeting of the New York Section 
of the American Water Works As- 
sociation : 

“As long as the inflationary spiral 
exists, taxes increase and the costs 
of doing business rise, the necessity 
of rate relief can be lessened but 
not eliminated. The water companies 


most seriously affected by these fac- 
tors are those that serve expanding 
communities requiring additional 
plant construction . . To solve 
this problem a general investigation 
of present rules for extensions is 
being undertaken so that the views 
of the industry can be obtained. These 
views will form a basis for discus- 
sion, and it is hoped, will provide 
suggestions for equitable treatment 
of both the customers and the com- 
pany.” (J.A.W.W.A. Sept. 1951) 


Main Extensions 


Extensions of mains were then and 
still are one of the principal service 
problems in the water industry. The 
difficulty is that certain types of ex- 
tension rules result in more rate cases 
than utility managements wish to get 
involved with. An example is the ex- 
tension rule cited by Commissioner 
Eddy. There were two essential dif- 
ficulties in 1951 with the old rules 
promulgated under a General Order: 
first, seventy-five feet, and more un- 
der certain conditions, of free pipe 
(plus service line in the street, meter, 
etc.) were to be provided for each 
new customer ; second, the surcharge 
rate on extensions beyond the free 
limit was unrealistically low. The 
general investigation mentioned by 
Commissioner Eddy was carried out 
and the views of the industry were 
stated at length, but carried little 
weight. The outcome was that the 
surcharge rate was increased, but the 
75 feet of free pipe per new customer 
was unchanged. The necessity of rate 
relief occasioned by the addition of 
new customers was lessened very lit- 
tle. 


The application of extension rules 
may result in complaints to regulatory 
commissions from prospective cus- 
tomers and real estate developers, 
but never from old customers even 
though the extension rules might be 
unfair to them. Rate cases, caused 
in large part by so-called “liberal” 
extension rules, do result in arousing 
the old customers, but never to the 
point of causing them to seek a 
change in extension rules. 

Utility managements dislike both 
complaints and rate cases, but rate 
cases cause more trouble than the ap- 
plication of extension rules that are 
fair to the old customers. 


How far can an extension rule go 
without resulting in excessive com- 





plaints from real estate developers? 
The cost of free extension need not 
exceed 2% times annual revenue, 
and might be less. What is the justi- 
fication for this ratio? 

In the last 5 years the St. Louis 
County Water Company, in Missouri, 
has added more than 37,000 custom- 
ers and 430 miles of pipe. The exten- 
sion contracts in this period have not 
been counted, but in the first 9 
months of 1959 two hundred and five 
extension contracts were signed for 
61 miles of pipe. In these five years, 
Acct. 241, Advances for Construc- 
tion, has increased over 2 million 
dollars, indicating the great activity 
in new extensions. 

The extension contracts are on the 
basis of the developer putting up the 
initial cost of 6-inch pipe, unless his 
subdivision is so extensve that larger 
pipe is needed to serve it. The re- 
fund provision calls for a payment 
of $50.00 when each premise at- 
tached is occupied by a permanent 
customer. At the end of a year’s serv- 
ice an additional refund of 2% 


times the year’s revenue, less $50.00, 
is made. No refunds are made for 
customers attaching after 10 years. 
The Water Company supplies the 
meter, but the customer runs the serv- 
ice line all the way to the main. 


In this 5-year period the Missouri 
Commission has received 3 letters 
concerning water main extensions in 
St. Louis County: one each in 1955, 
1956 and 1959. These letters were 
from individuals, not developers, and 
required the Company to write one 
explanatory letter in each instance. 
Liberalizing this extension rule could 
not cut the number of complaints, 
but would result in a rate base in- 
crease that would affect all customers. 

Most water utilities have endeav- 
ored to change old extension rules 
that called for 75 to 100 feet of free 
pipe per customer, or free extensions 
costing from 5 to 7 times annual 
revenue. Some commissions have al- 
lowed rule changes. Some commis- 
sions and some courts have, however, 
taken positions that maintain anti- 
quated rules and, in the writer’s opin- 
ion, subsidize new customers by re- 
quiring utility investment several 
times as great per new customer as 
the investment per old customer. 

Some utility managers have ad- 
mitted dragging their feet when it 
came to taking on new customers. 
Instead of willingly seeking custom- 


er growth they wished to discourage 
it because growth meant lowered rates 
of earnings and less time before the 
next rate increase applications. 

At the aforementioned meeting, 
Commissioner Eddy also said: 

“Companies have not always given 
adequate or proper service, some- 
times because of financial problems, 
sometimes because the existence of 
the company was not economically 
justified and sometimes because of 
a multitude of other reasons, includ- 
ing the owner’s avarice. Such situa- 
tions move customers being served 
to demand the acquisition of the plant 
by either the municipality or a wa- 
ter district to be created for the pur- 
pose ... All too often the bad com- 
pany providing poor service impels 


. the community to overpay in ridding 


itself of an inadequate service ... .” 


(J.A.W.W.A. Sept. 1951) 


Adequate Rates Required 


These were strong words because 
of strong feelings. In effect they said 
that sometimes stockholders did not 
invest in facilities for proper serv- 
ice because it was financially ad- 
vantageous to sell the water systems 
to cities or districts. 


The other side of the coin appears 
in the 1958 Annual Report of a Wa- 
ter Service Corporation. The report 
states : 


“It is extremely difficult under 
the retrospective rate-mak- 
ing policies of the . . . . Commis- 
sion—which refers to prospec- 
pective developments in its de- 
cisions but bases its determina- 
tions largely on the utility’s past 
costs—to protect our sharehold- 
ers fully against the erosive ef- 
fect of inflation on earnings 
and rate of return .... We 
shall continue to endeavor to con- 
vince the Commission that a nig- 
gardly rate-making policy which 
disadvantages the shareholders is 
not therefore beneficial to our 
customers or service levels. De 
mands for additional and im- 
proved service can only be sup- 
plied by facilities financed with 
capital on which the allowed 
rate of return must be earned— 
not intermittently through hypo- 
thetical adjustments but consist- 
ently, regularly and in reality.” 
In the same Annual Report is the 

statement that in making sales of 
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water works’ properties since 1951, 
in condemnation cases or sales in 
lieu thereof, “the Corporation and 
subsidiaries received payments ag- 
gregating $35,255,000 for proper- 
ties with a rate base carrying value 
of $16,433,000 as recorded on the 
books on the several dates of dis- 
position in conformity with Public 
Service Commission requirements.” 

Other instances might be cited 
where water system owners, who 
were initially interested in operating 
their properties, have sold them at 
prices that were 75% to 100% high- 
er than net original cost and ap- 
proached reproduction cost depreci- 
ated. Some of these sales were on 
the basis of condemnation, but many 
were at arms-length prices with both 
sides believing the transactions had 
been financially profitable. 

If it is ever financially desirable 
for the owners of a water utility to 
sell a property, then a definite con- 
clusion can be reached concerning 
that situation: the return that the 
owners expect under regulation is 
less than the return expected to re- 
sult if the market value of the prop- 
erty is invested in some other enter- 
prise having equal risk. When a util- 
ity property is for sale, it is evident 
that the owners not only believe they 
are being underpaid with inadequate 
return, but are willing to back up 
that belief with action. Such stock- 
holders were exercising business 
judgment, not being avaricious. 

Assuming that the water utility 
business is a proper place for private 
enterprise, the normal situation 
should: be that stockholders would be 
just as willing to keep their invest- 
ment in a water company, and leave 
earnings and provide new money 
when needed to extend and improve 
service, as to take their money out 
and put it into some other business. 
When there is a desire to sell at a 
price below reproduction cost de- 
preciated, it is evident that stock- 
holders are dissatisfied with:the reg- 
ulated return and believe they can get 
a better return with equal risk else- 
where. 

When water works managers find 
themselves between unserved or poor- 
ly served customers on one hand and 
dissatisfied stockholders on the other, 
they are in a very difficult position. 
Forgetting about extending or im- 
proving service, it takes new money 
just to maintain service, and that 
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new money must come from the 
stockholders. If stockholders are hap- 
py about earnings, they will be glad 
to make additional investments; if 
dissatisfied, they will feel that they 
are being asked to throw good money 
after bad. Water works managers have 
as much trouble in providing good 
service with disgruntled stockholders 
as they would have with disgruntled 
employees. 


Regulatory climate definitely af- 
fects quality of service. The latitude 
that most Commissions have is wide 
enough to evoke poor, mediocre or 
excellent service without burdening 
customers with excessive charges. 

Water utility managers, as a group, 
wish to provide the very best of util- 
ity service, not just the quality called 
for in ‘statutes and Public Service 
Commission general orders, which is 


minimum service. Utility managers 
realize that there must be a better 
understanding of the problems in- 
volved and mutual education of all 
parties involved: themselves, their 
employees, their stockholders, the cus- 
tomers and the regulatory commis- 
sions, and will welcome all the con- 
structive criticism and cooperation 
they can get that will result in im- 
proved water utility service. 





Wyoming Official Comments 
on Water Control 


In an address before the Wyom- 
ing Chapter of the Soil Conservation 
Society of America, Wyoming State 
Representative Marlin T. Kurtz as- 
serted that both surface and under- 
ground water should be governed by 
interstate compacts. 

“We must step up efficiency in 
the use and distribution of water be- 
tween states.” Noting that Wyom- 
ing dams are storing for use in Ne- 
braska, Kurtz declared that Nebraska 
has a “large untapped supply of un- 
derground water which isn’t being 
utilized. We don’t have extensive 
underground water in Wyoming.” 

The Wyoming Congressman con- 
tinued his discussion remarking that 
“Some system must be devised where- 
in states with underground supplies 
of water utilize that water—leaving 
the surface water for those states 
needing it.” 


Georgia Tells Story of Water 


The story of water supply from the 
stream to the faucet has been told 
in a 15-page illustrated booklet is- 
sued by the Georgia Department of 
Public Health. 

Entitled “Science of Water Supply 
in Georgia,” the booklet was written 
by W. H. Weir, director of the De- 
partment’s Water Quality Service. 
Copies are available to students, 
teachers, and all others interested in 
a clear and simple description of 
Georgia’s water supply. 

Sections of the booklet include 
“Water Conditions in Nature,” which 
points out that where water is abun- 
dant there is always plant and animal 
life, and “Contamination in Natural 
Waters,” which describes the effects 
of bacteria and other biological ma- 
terials, as well as soil, which affect 
the quality of water. Other sections 
describes water supplies and water 
problems in Georgia cities, water 


purification and treatment, and water 
responsibilities of governments, in- 
dustries and citizens. 

The booklet also points out the 
assistance cities and towns receive 
from the Georgia Department of Pub- 
lic Health, which must approve 
sources of water and methods of 
purification. Samples of water are 
sent from all public water supplies 
each month to the laboratory of the 
Health Department to be examined 
for bacteria. 

Requests for copies of the bulletin 
should be addressed to the Water 
Quality Service, Georgia Department 
of Public Health, Atlanta. 


Hawaii Studies Ground 
Water Resources 


A Statewide exploratory well drill- 
ing program to obtain information 
on ground water resources was 
launched by the Hawaii State Water 
Authority. The agency recently ad- 
vertised for bids to lease well drill- 
ing equipment for this project. 

Robert T. Chuck, acting Manager- 
Chief Engineer, said that with state- 
hood and “subsequent talk of new 
developments, the first question is: 
‘Where will the water come from?’ 
We want to stay ahead of the develop- 
ment with ground water informa- 
tion.” 

The authority is to conduct the pro- 
gram assisted by local geologists, 
various State Departments, county 
water boards and departments, and 
private industry. The first Hawaiian 
State legislature appropriated $90,000 
for the initial stage of the project. 
Wells drilled by the Authority will 
be under State jurisdiction. 


Dobbins Receives 
USPHS Grant for NYU 


The mechanism of gas absorption 
by liquids, an important factor in 
water pollution control, will be stud- 
ied by Dr. William E. Dobbins, Pro- 
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fessor of Sanitary Engineering at 
New York University’s College of 
Engineering, under a $12,769 grant 
from United States Health Service. 

He is seeking a theoretical explan- 
ation of the way gas is transferred 
from the atmosphere to a large body 
of water. 

When organic matter decomposes 
in water, the oxygen it uses must be 
replenished by dissolution from the 
atmosphere. The rate of this oxygen 
transfer is critical because a stream 
becomes objectionable when its oxy- 
gen content falls below a certain 
level. , 

Dr. Dobbins’ study of the gas ab- 
sorption mechanism will aid in de- 
termining the amount of treatment 
required by organic wastes before 
they can be dumped without causing 
excessive water pollution. 


Sewage and Water Works 
Construction—1959 

The United States Public Health 
Service has released its compilation 
of data concerning and entitled, 
“Sewage and Water Works Con- 
struction—1959”, 

Section I contains a general pres- 
entation of 1959 contract awards and 
an explanations of the method of data 
collection. 

Section II presents that basic data 
covering the contract awards and is 
divided into the following chapters: 
Sewage Treatment Works Construc- 
tion; Col.ecting Sewer Construction ; 
Water Works Construction; and 
Combination Construction. 

The total dollar value of construc- 
tion for sewer treatment was $349.2 
million ; for collecting sewers, $335.8 
million; for water works, $503.9 
million ; total for the sewage and wa- 
ter works field, $1,188.9 million. 

Copies of the publication may be 
obtained from the Superintendent of 
Documents, U.S. Government Print- 
ing Office, Washington 25, D. C., at 
20c each. 





Partially Oriented on . . 


Cryptic Christmas Cards 


I see that our major civil engi- 
neering institution has again pro- 
duced a Christmas card this year “for 
the use of members”. The card car- 
ries “a reproduction of a painting of 
a locomotive designed by Richard 
Trevethick to haul coal on a tram- 
way at Penydaren, South Wales, in 
1804.” 

Possibly I am out of date in this 
Christmas card business—1804 years 
out of date to be engineeringly pre- 
cise. Possibly I have got my institu- 
tions confused also—I thought a lo- 
comotive was a mechanical device. 
But anything jolly or heartwarming 
on a Christmas card goes with me 
all right. As long as there is a little 
bit of snow around the locomotive, 
or Father Christmas popping out of 
the chimney, or a robin or two hop- 
ping around I shall be happy. That 
kind of thing makes me remember 
it is Christmas. 

Locomotives, too, I like; especial- 
ly the old ones. I always put pen- 
nies into those little models they still 
have around at railway stations and 
get great enjoyment from seeing the 
wheels go round. It will be a sad day 
for me when Christmas cards turn 
to reproducing “a painting of the 
first diesel-electric train to run on 
the London to Crewe route.” 

Christmas is a nice time for rem- 
iniscing, and it often brings some 
surprises with it. I got a card one 
year printed by the Marriage Guid- 
ance Council. It had a picture of a 
dove with an olive branch in its 
mouth. I thought that was a very 
nice message—particularly as it was 
sent to me by two friends who had 
just managed to get themselves mar- 
ried together after tiresome, though 
unrelated, divorce proceedings. 

The human race (and the engi- 
neering fraternity) are, of course, a 
continuously surprising quantity. I 


suppose the engineering fraternity is 
just a “sample population” from the 
“entire population” and the surprises 
you get from one will repeat the sur- 
prises you are likely to get from the 
other. For instance, now that I think 
I have got the hang of this Christmas 
card business, it is likely that some 
of my colleagues will get consider- 
able surprises from me this year with 
my specially chosen Christmas cards. 
I want them all to have a special 
“message” this year, like the ones I 
have quoted above (except that the 
message of Trevethick’s locomotive 
escapes me for the moment). 

There is a friend of mine, who is 
very keen on music and usually sends 
me Christmas cards showing funny 
men playing funny musical instru- 
ments in a funny way. I think I shall 
send him this year a card with a 
picture of a concrete mixer on it. 

I was thinking of the boss for a 
moment then, and then I thought I 
had better not. You have got to be 
very careful with bosses. A little too 
much levity and things can go astray, 
even at Christmas. I think I will play 
safe and just send him a picture of a 
glass of cool water. Not too senti- 
mental you see; no implied criticism 
in that either. 

Now we have my friend, the Con- 
tractor. I shall have to think up some- 
thing special for him. No, I don’t 
think I will send him the dove with 
the olive branch—might indicate a 
sign of weakness. In any case it isn’t 
my turn to climb down sorry, I 
was forgetting it was Christmas. I 
know! I'll send him a picture of a 
waterworks plant—that should cheer 
him up. 

Who’s next on the list? Ah—the 
soils mechanics boys—mustn’t let 
them forget me. How about that 
photograph of S. the day he tried 
the shear apparatus on those samples 


we mixed up with olive oil? Hm. I 
do keep forgetting it is Christmas. 
I wonder why olives keep coming 
into my mind? 

Now there is poor old M. to think 
of—chained to the drawing board 
after five years of freedom roaming 
around job sites. I guess he would 
appreciate this picture of a D8 
bogged down while trying to rescue 
a D.4 which had bogged down trying 
to pull out the dumptruck which had 
been sent to rescue the site van which 
had got stuck in the mud. That should 
bring the flavour of the open air life 
back to him. 

How about this photograph of the 
leaning water tower? Quite unique 
that photograph is—not many of them 
get to such an angle and still stand 
up. There should be someone I 
could send that to. Ah—I know. But 
might it be a pity to waste a good 
picture like that—especially when 
you know a chap who has actually 
designed several water towers? I 
wonder what results he is getting 
with his designs. 

A funny thing about choosing 
Christmas cards this way is that it 
seems simpler than the old fashioned 
way. You take a picture and it isn’t 
a moment before you know who you 
ought to send it to. Here’s one of a 
Deacon waste meter—just the thing 
for the water engineers I know 
(“waste not, want not”). Here is one 
of a grader at work—just the thing 
for D., he is always moaning about 
grades in the civil service. This scar- 
ifier will do for K. who still doesn’t 
comb his hair; this 8-ton roller will 
do for N. who is getting so fat 

what am I think- 
ing of? I think I’d better get back 
to robins and snow and candlelight 
—or else send this picture of a 
bashed-in tin helmet to myself. I’m 
getting to be a nut case. 
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Needs for more and better training are met by the... 


Missouri Water and Sewage 


Technical School 


by ELSIE BISSETT, Lab. Tech. 


EDITOR’S NOTE: The failure of voluntary certification indi- 
cates a need for more of the specific training activities reported 
here. Considerable authoritative agreement exists on the need 
for required certification which will require raising the academic 
level of water and sewage treatment plant operators. Schools 
of the type described in this paper are an excellent means of 


providing the necessary training. 


@ LINCOLN’S STATEMENT regarding 
the function of government can well 
be rephrased to fit the function of a 
school: The function of a school is 
to do for the people what needs to 
be done that they cannot do at all 
for themselves, or do so well. 

In 1958, bearing these needs in 
mind, Lloyd Caughran, Supt. of the 
Water Filtration Plant, Neosho, Mis- 
souri, presented the training school 
idea to the Missouri Water and Sew- 
erage Conference. The school pro- 
posed was to be separate from any 
other institution. 


The Needs 


For Economy 


“What we have to do will have to 
be done with just what we have at 
hand.” This thought has dominated 
the thinking of many mayors, council- 
men and city managers. Nearly every 
likely solution to his problem, unless 
already at hand or specifically stated 
and allowed for in the budget, was 
prohibited. 

The cheapest is not always the 
most economical when the whole 
problem is viewed from the angle of 
economy. In the opinion of William 


G. Riddle, Consulting Engineer, Kan- 
sas City, “The only instruction some 
operators have had is from service 
men called out to repair breakdowns 
caused by improper handling.” 
Compare the cost of preventable 
breakdown against the cost of in- 
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Sewage Treatment Plants 
Joplin, Missouri 


struction and re-evaluate the economy 
angle. 


To Get the Job Started 


“We have a new three-million dol- 
lar plant and we're proud of it!” 
one city boasted, but the Water Pol- 
lution Control Board continued to re- 
ceive reports of bad stream pollution. 

Jess Barlow, itinerant instructor 
for the Missouri State Water Pollu- 
tion Control relates the incident about 
the unidentified sewage treatment 
plant this way: “I received a report 
that the stream was in pretty bad 
condition and this was a good two 
or three months after they had con- 
structed a new sewage treatment 
plant, so I stopped by to see what was 


DIRECTOR, Lloyd Coughren conducts bacteriology class. He was 


awarded the Missouri Water and Sewerage Conference Award of Merit for 
his efforts in making the school a reality. 
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wrong. I asked the operator how 
things were going. “Things are go- 
ing fine, Jess. Just fine,” he said. 
I thought I would take a look any- 
way. I checked the primary sedimen- 
tation basins first and there wasn’t 
a drop of sewage in them. They were 
just as clean as the day they were 
made. He was still by-passing to the 
creek.” 


Professional Pride 


“Why should we design a five- 
million dollar plant and turn it over 
to Joe Blow to operate? He can make 
us and the contractor look bad.” 
These are the sentiments expressed 
by a number of consulting engineers 
and contractors and their growing 
determination to see their “baby” re- 
ceive the kind of treatment it de- 
serves. 


For Safety 


The operator needs to be protected 
from himself. He needs instruction 
in what to do, certainly, but almost 
as acute is the need to know what 
not to do. A typical preventable ac- 
cident involved an airman who filled 
a soiled paper cup, rather than the 
usual plastic cup, with calcium hy- 
pochlorite preparatory to adding the 
solution to the automatic chlorinator. 
The paper cup burst into flames. In 
the resulting fire and explosion the 
flaming material liberated toxic 
fumes, one man inhaled chlorine gas 
and two men were burned. 


Directed Development 


Joe Blow is not always the incom- 
petent, even when not formally 
trained, as your own water supply 
and sewage treatment service will 
tell you. The responsibility has been 
a heavy one and he has been deliver- 
ing a product and a service which 
has received public acceptance if not 
public acclaim. Frequently the de- 
mands of his duties were too press- 
ing to allow time off for attending 
University short-courses. He did the 
best he could to instruct himself by 
text book and trade publication. 

Joe has done well in most in- 
stances by trial and error, but how 
much more effective the results might 
have been, with directed instruction 
aimed at eliminating most commonly 
recurring errors. 

Trial and error type of experience 
are recognized and valued in the 
field. The lowest license examination 


in Missouri is offered to applicants 
having two years experience or more 
in the work for which they apply 
for examination. However contrary 
to good reasoning this trial and error 
theory seems, the facts are that in a 
field in which formal instruction is 
often non-existent, the person who 
can do his job well enough to retain 
his position for two years is then en- 
titled to continue to perform with 
public approval. 

Many of the medical men now in 
the field of public health present this 
argument: “Imagine the deplorable 
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To Protect Public Health 


Ethical, mature, responsible, are 
words the water and sewage men 
use to describe qualities they want to 
find in themselves. That these qual- 
ities are already prominent in many 
employed in the field of water and 
sewage is evidenced by the fears they 
express. Casey Forbes, Supt. of Util- 
ities at Springdale, Arkansas stresses 
the need of every citizen for protec- 
tion against untrustworthy personnel : 
“We know that he can be the cause 
of an epidemic that every medical 
doctor in the city cannot handle.” 














MECHANICAL LABORATORY is a unique feature of the school. Equip- 
ment is donated or loaned by suppliers or manufacturers. 


state of surgery if every high school 
boy desiring to become a doctor were 
handed a scalpel and told to practice 
surgery for two years and if his 
patients didn’t complain too much 
he would receive a license to prac- 
tice.” An examination of medical his- 
tory reveals that medicine developed 
very nearly in this manner. But, in 
the fields of water and sewage, trial 
and error, development is not essential 
to industry maturity. If enough tech- 
niques now known were practiced by 
the employee many of his problems 
would be solved. 

Medical men and engineers squab- 
ble over which profession should 
dominate and direct water and sew- 
age operations. Mayors, city manag- 
ers, and councilmen haggle with the 
public over budgets. Meanwhile, wa- 
ter and sewage treatment plant em- 
ployees struggle through trials and 
errors with all. the crude, painful 
and wasteful aspects. 


j 

The same superintendents and op-; 
erators voicing these fears are creat- 
ing practical ways and means to elim- 
inate reasons for fear and to prevent 
problems. The best way of all is to 
provide instruction. 

The License Certification Commit- 
tee has recognized, and taken steps 
to eliminate, morally irresponsible 
people from the industry. This is 
done requiring that at least two char- 
acter certifications accompany each 
application for license examination. 
But intention is not always preven- 
tion unless the operator is informed 
through proper training. 


Training Better Than Explaining 


Narrow indeed are the margins of 
public safety when a glass of water 
drawn from the tap has an inch high 
head of foam and the consumer jokes 
about it. Sometimes the immediate 
answer to the water problem has the 
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appearance of a grim joke. “Me un- 
derstand,” the aborigine paraphrases 
white man logic, “When dog hungry, 
chop off part of dog tail and give 
dog to eat.” 

Would not the money the city spent 
employing extra telephone reception- 
ists to explain to the public that the 
water just drawn to drink is safe 
and harmless even if it does contain 
a dozen or so tiny swimming worms, 
be better spent to train its operators? 
True, all of the problems are not 
the fault of the operator and perfect- 
ly trained operators will not elimi- 
nate all of the problems. Much is due 
to lack of sewage treatment facilities 
at all, or an urgent need to expand 
existing facilities. Concurrent with 

‘ construction and expansion should be 
the training of personnel to operate 
the facilities. 


Speed Essential 


The License Certification Commit- 
tee is convinced that voluntary lic- 
ensing programs cannot keep pace 
with the critical need for competent- 
ly trained water and sewage treatment 
plant operators. It has prepared a 
bill requiring mandatory licensing of 
water works operators. The bill will 
be presented for passage at the next 


Missouri General Legislative Assem- 
bly which will convene in January, 
1961. 

The facts as to how and why vol- 
untary programs are behind schedule 
are explainable and not always rea- 
sons for apology. Dr. Warren Kram- 
er, Chief, Water Supply, Missouri 
Division of Health, states the explan- 
ation in these words: “The program 
for the voluntary licensing of water 
and sewage plant personnel has lagged 
behind what we had anticipated for 
a number of reasons. The major rea- 
son being the inability of the Univer- 
sity of Missouri Short-Course to 
train personnel with the rapidity that 
expanding existing facilities and the 
construction of new facilities de- 
mand.” ; 

During the past four years more 
than 60 new sewage treatment facil- 
ities have been constructed in Mis- 
souri. Few water or sewage plant 
operators care to make application for 
examination without the background 
afforded by the formal training of a 
short-course. They prefer to await 
their turn for admission to the uni- 
versity short-course. While numeri- 
cally the quota of trained operators 
rise, the percentage quota is falling, a 
fact involving both pride and concern. 


ia 


STUDENTS AT WORK in chemistry laboratory during water works school. 


Missouri, Arkansas and Oklahoma are represented in the 


group. 
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This dualism of emotion and of pur- 
pose appears to be an integral part 
of the period in time in which we live. 
We cannot do justice unless we de- 
liver both a kick and a kiss simultan- 
eously. 


Need for New Techniques 

In the same way that Missouri’s 
voluntary licensing program has 
lagged behind, conventional water and 
sewage treatment techniques and anal- 
yses are becoming inadequate. The 
Robert A. Taft Sanitary Engineering 
Center, Cincinnati, Ohio warns of ag- 
ricultural pollution of drinking wa- 
ter supplies. This pollution is mineral 
in nature. The technical age has in- 
augurated needs to detect and con- 
trol industrial, as well as agricultural, 
pollution of water supplies and of 
sewage received at the plant for treat- 
ment. 

How close are we to probable dis- 
tribution of completely sanitary yet 
thoroughly poisonous water for con- 
sumption, if only conventional water 
treatment techniques are used? The 
danger to the sewage collection sys- 
tem and to the treatment installation 
lies in premature distruction of both. 
The corrosive nature of some waste 
and mixing of certain industrial waste 
with domestic waste may render the 
plant ineffective in treating any of 
the incoming waste. The plant oper- 
ator must be able to distinguish the 
treatable from the harmful, to identi- 
fy the nature of the waste whether 
animal, vegetable, or mineral contami- 
nants. Training in the necessary tech- 
niques will bring the plant operator 
up-to-date. It will equip him to deal 
with a future in which atomic waste 
problems may be commonplace. 
International in Scope 

Inquiries have been received by 
Lloyd Caughran, Director of the Mis- 
souri Water and Sewage Technical 
School from sources scattered 
throughout the United States, from 
the Army, Navy and countries in 
South America. Students have been 
enrolled from Arkansas, Oklahoma, 
Kansas, Nebraska and the Richards- 
Gebaur Air Force base. Inquiries and 
applications from students in other 
states having training and licensing 
programs indicate tiat these states 
are experiencing problems similar to 
those in Missouri. 

Aside from the fact that only one 
or two short-courses can be held each 
year, the most frequently mentioned 
complaint is that the university or 





college short-course does not train 
the student in using mechanical 
equipment which he will operate. 
Winter weather often cancels student 
schedules and training may be de- 
ferred two or three years, depending 
on the backlog of applicants. 


What The School Is 


Location 


In August 1959, Dr. Warren Kram- 
er, Secretary of the Missouri Water 
and Sewerage Conference and Lloyd 
Caughran, signed a five-year lease 
with the Army for a vacant crafts 
building at inactivated Fort Crowder, 
near Neosho, Missouri. 


Unique Features 

The Missouri Water and Sewage 
Technical School is unique for being 
the only school devoted exclusively 
to the instruction of people employed 
in the fields of water and sewage 
treatment. Where other institutions 
have allotted only one or two weeks 
of each year for this training, this 
school operates full time. Classes 
meet every day for a one-week basic 
course, one day a week for six weeks 
to cover the same basic course, or one 
evening a week for ten weeks. This 
flexible schedule allows the student 
to attend without disrupting work 
schedules if he has no one to replace 
him on the job. The school is also 
unique in having a mechanical labora- 
tory. 


Type of Instruction 
The training schedule is planned 
to develop the student on three levels 
of awareness as follows: 
1. Through lecture and text book 
assignment 

2. By actual demonstration 

3. By practice assignments using 
the type of equipment in serv- 
ice at water and sewage treat- 
ment plants. 

The lecture room is provided with 
a lecture and blackboard for the in- 
structor and chair-desks for student 
use. 

The mechanical laboratory, a sep- 
arate room, is devoted to the display 
of mock lay-outs of water distribu- 
tion systems, sewers, and sewage col- 
lection systems. Full size cut-away 
models of meters, pumps, hydrants 
and valves are included in the ex- 
hibit. Chlorinators and similar ap- 
paratus, pieces of equipment the 
student will find in actual use in the 


treatment of water and sewage are 
located there. They are taken apart 
and reassembled by students under 
direction of the instructor. Sewer- 
rodding equipment and water and 
sewer tapping equipment are on hand 
for the student to haul out and oper- 
ate to gain proficiency. This is first 
done under the direction of the in- 
structor and later solo, or in coopera- 
tion with other students to perfect 
technique. Water meters and sewage 
gas meters are available for practice 
setting and servicing. Many other 
pieces of mechanical equipment, in- 
stalling devices and maintenance tools 
are on hand to acquaint the student 
with their intended purpose and ef- 
fective method of operation. 

The chemical and bacteriological 
laboratory contains shelves of chem- 
icals and glassware. Flasks, beakers, 
graduated cylinders, petri dishes, cul- 
ture tubes and pipettes are included. 
The work tables contain burettes, col- 
or comparators, turbidimeters, and 
other associated apparatus for mak- 
ing laboratory analyses. 


Sample Curriculum 


The basic sewage course follows 
as an example of what is accom- 
plished in a week-long course: 


Monday 
9:00-9:45 a.m. The Role of the 
Sewage Treatment 
Plant Operator in 
the Field of Public 
Health 

Sewage and Its Re- 
lation to Public 


9 :45-10 :30 


Health 

Bacteria and Micro- 
Organisms in Sew- 
age Treatment 

Chemical and Bio- 
logical Composi- 
tion of Sewage 

Laboratory Tech- 
niques 


10 :30-11 :15 
11 :15-12:00 
1:00-5:00 p.m. 


Tuesday 
9:00-9:45 a.m. 


9 :45-10 :30 

10 :30-11:15 

11 :15-12 :00 
1:00-5:00 p.m. 


Wednesday 
9 :00-10 :00 a.m. 


Primary Sedimen- 
tation 

Imhoff Tank 

Sludge Digestion 

Vacuum Filtration 

Laboratory Analysis 


Standard Rate and 
High Rate Trick- 
ling Filters 

Clay Pipe in Sewage 
Systems 

New Clay Pipe Tap- 
ping and Equip- 


10 :00-11 :00 
11 :00-12 :00 


ment 
Laboratory Analysis 


1:00-5:00 p.m. 


Thursday 
9:00-9:45 a.m. 
9 :45-10 :30 
10 :30-11 :15 


Sewage Lagoons 

Pumps and Pumping 

Activated Sludge 
Process 
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11 :15-12 :00 
1:00-5:00 p.m. 


Friday 

9 :00-11 :00 a.m 

11 :00-12 :00 Safety 

1:00-4:00 p.m. Review 

4:00 until comple-License Examination, 

tion if desired. 

Governed by School Board 

The school board is composed of 
three members: Kent Roberts, Pro- 
fessor of Sanitary Engineering, Mis- 
souri School of Mines, Rolla, Mis- 
souri, Chairman; Sidney Smith, Su- 
perintendent of Sewage Treatment 
Plants, Joplin, Missouri, and Dr. 
Warren Kramer, Chief, Water Sup- 
ply, Missouri State Division of 
Health. The board formulates the 
school policies, provides the faculty 
and plans curricula. 


Operation of Heat 
Exchangers 
Laboratory Analysis 


Special Probleins of 
Sewage Systems 


Endowment Committee 

The school is not self-supporting. 
The student pays a $10 registration 
fee. Included is tuition, text book 
and sundry charge, no other fee be- 
ing required of him. Endowment ac- 
counts for the bulk of the budget. 
The endowment committee is respon- 
sible for providing the financial 
means and handling all budget prob- 
lems. 

If the engineering profession ap- 
peared adamant in describing the need 
for operator training, it has been 
just as unyielding in providing the 
means for that training. It has been 
from these critics that the endow- 
ment committee has been chosen. 
Charles Brooks, of Haskins, Riddle 
and Sharp, Kansas City, Missouri is 
Chairman of the endowment commit- 
tee. He is assisted by Robert Hedges, 
Rockwell Manufacturing Company, 
and Norman Collins, U. S. Dickey 
Clay Manufacturing Company. Let- 
ters to this committee may be ad- 
dressed to P. O. Box 1301—Kansas 
City, Mo. 

The Missouri Water & Sewerage 
Conference, parent organization of 
the school has been registered with 
the Department of Internal Revenue 
and endowments and donations are 
legitimate income tax deductions. 


Registration Not Limited to Missouri 

Registration of students for train- 
ing in the school will not be limited 
to residents of the State of Missouri. 
The $10 registration fee applies to 
in-state and out-of-state students. 
Limits on registration have been how 
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OBJECTIVE OF ATTENDANCE is to 


shown appearing before the examining 


many and not who. Students are ac- 
cepted in the order their applications 
are received. Classes include a maxi- 
mum of 25 students to permit the 
instructor to give each student the 
individual attention he needs. 
Lawrence E. Martin, Chairman of 
the Missouri Water and Sewage Con- 
ference and office manager of the 
Missouri Water Company, Indepen- 
dence declared: “We particularly 


want mayors and city managers to 
know that this training is available.” 


Instructors 

The instructor pool is composed 
of engineers, Missouri State Divi- 
sion of Health Personnel, Missouri 
Water Pollution Control Personnel, 
sales representatives, equipment man- 
ufacturer’s service men, water works 
and sewage works superintendents. 
None of the instructors receive fi- 
nancial remuneration. No sales repre- 
sentative, equipment manufacturer’s 
service man, nor consulting engineer 
may use his position as instructor to 
promote the product or service of 
his company. Entertainment, adver- 
tising, sales promotion and demon- 
strations are prohibited at the school 
by agreement with the instructors and 
the ‘company with which he is as- 
sdciated. 


Supplies 

Equipment and supplies used at 
the school are donations or on loan 
‘from suppliers or manufacturers. 
Supplies are not provided for’ the 
purpose of promoting any particular 
product and they are utilized com- 
petitively with other products do- 
nated or loaned for the purpose. 


Installations 

Instruction in the operation and 
maiftenance of equipment too large 
for school demonstration has been 


obtain a voluntary license. Student is 
board. 


arranged with a treatment plant lo- 
cated within practicable driving dis- 
tance of the school. An example of 
such a course was a three day vacu- 
um filtration course held at the sew- 
age treatment plants in Joplin on 
April 19-21, 1960. The same training 
techniques are used at the plant as 
are used at the school: lecture, dem- 
onstration and practice operation. 
The plant continues operating as us- 
ual both from the stand point of ne >- 
essity and for instructing the student 
by observation of all the integrated 
phases of plant operation. 

The Joplin Water Works Com- 
pany has made available its new four 
unit Aldrich Perifilter Purification 
Plant for student training. “Aldrich 
units are often referred to as push- 
button facilities because they employ 
so many automatic devices, but flesh 
and blood workers are still important 
to operation,” said John O. Newton, 
Manager. He has invited students to 
visit the modern laboratory to ob- 
serve techniques in testing water pur- 
ity, clarity, and taste. 

The activated sludge plant at 
Springfield, Missouri is within driv- 
ing distance of the school. This 
plant treats the combined waste of its 
domestic and industrial population. 
Allan Mayfield, Sanitary Engineer 
with the City of Springfield is a pop- 
ular instructor at the school. 


Educational Background 


Educational background has been 
widely varied among the students and 
no attempt has been made to segre- 
gate the literati from the literate. 
Some students come with a third or 
fourth grade education and are just 
as responsive to the instruction as 
are students with degrees in engineer- 
ing. Mayor is a popular title for 
students who often come to satisfy 
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their curiosity as to whether this un- 
orthodox group is accomplishing any- 
thing worthwhile. 


Student Attitudes 

An average student expresses his 
feeling at the end of the course with 
words similar to this: “I’ve been in 
this business a good many years and 
I never knew there was so much to 
learn about it.” 

George F. Ferrel, Water Works 
Superintendent of Liberty made this 
comment: “I wanted first-hand 
knowledge of the school’s operation 
and made arrangements to attend a 
full water works training session. 
From the first call to order, enthusi- 
asm ran high and was practically un- 
bounded by the end of the week. 
I have, as yet, to talk with any visitor 
to the school who did not, after see- 
ing the school and learning of the 
operation, depart without acquiring 
this same enthusiasm.” 


Applications and Information 

Applications for admission to the 
school are directed to Lloyd Caugh- 
ran, Director, Missouri Water and 
Sewage Technical School, P. O. Box 
348, Neosho, Missouri. A brochure 
of detailed information about - the 
school, classes and answers to most 
frequent inquiries is being prepared 
for distribution. 


For the Future 

Plans for the immediate future 
are to give 20 alternate courses of 
instruction in basic water and sewage 
techniques. As soon as the backlog 
of waiting applicants for' basic in- 
struction is cleared away, the train- 
ing schedule will range upward and 
instruct in the next highest level, 
culminating in “C” license examina- 
tions. 


Summary 


The need for the school and its 
intent can be summarized in this 
statement by Lloyd @aughran : 
“These courses are going to raise the 
prestige of the operators and their 
confidence in themselves. But, most 
important, it will assure the public of 
a potable water supply and proper 
handling of their sewage.” 

The Missouri Water and Sewage 
Technical School is an institution cre- 
ated and supported by the people ac- 
tively and intimately engaged in wa- 
ter and sewage treatment problems, 
to do for themselves what they alone 
cannot do at all, or do so well. 





RESEARCH PROGRESS 
REPORT 


Radioactive tracer serves important function in determining the . . . 


Distribution of Carbohydrate Metabolism 
In Sewage Sand Filters 


By GEORGE B. MORGAN and F. W. GILCREAS, As- 
sistant Research Professor and Professor of Sanitary Sci- 
ence, respectively, Earle B. Phelps Laboratory for Sanitary 
Engineering Research, Department of Civil Engineering, 
University of Florida, Gainesville, Florida. 


RESUME: Chemical and radio-chemical methods were success- 


fully used to study the distribution of carbohydrate metabolism 


in pilot plant and laboratory scale sand filters. Carbon-14 tagged 


glucose was selected as the tracer for the studies. Apparent need 


for ventilation in lower sand levels is shown by loss of BOD re- 


@ 
moval ability and absence of nitrogen fixation under anaerobic 


conditions. 


@ ror THE past 60 years the in- 
termittent sand. filter has provided 
an effective method for treating the 
wastes of small towns, industrial 
establishments, and institutions. This 
method of treatment consists of pass- 
ing settled sewage through a bed of 
sand and collecting the effluent by 
an underdrain system. If the sand 
bed is operated properly a clear, 
sparkling and nitrified effluent is 
obtained. The method of construc- 
tion and operation of a sewage sand 
filter is relatively simple. The mech- 
anism of BOD removal is based on 
a series of physical and biochemical 
reactions. As the name implies the 
first function of the sand is the 
filtration of sewage to remove sus- 
pended solids not eliminated by pri- 


mary sedimentation. Another func- 
tion of the sewage sand filter is the 
biological digestion or absorption and 
utilization of the dissolved organic 
matter. 

The distribution of bacteria in 
sand filters appears to follow a 
pattern. In the upper few inches 
Zooglea and Flavobacterium are the 
predominant organisms.’ These or- 
ganisms decompose complex protein 
and carbohydrate molecules. Part of 
these compounds are utilized for 
protoplasm synthesis and stored food. 
The waste products consist of less 
complex molecules which are avail- 
able to the Alcaligenes group, the 
predominant group in the middle por- 
tion of the sand filter.’ Nitrification 
takes place in the lower portion of 


the filter. Nitrobacter has simple 
nutritional requirements and it has 
been reported that their growth is 
inhibited by the presence of much 
organic material.2 Many workers 
have reported that most of the or- 
ganic removal is accomplished in the 
upper 8 in. of the filter.* These re- 
ports were based on the removal of 
BOD and suspended solids. 

The purpose of this investigation 
was te determine the distribution of 
carbohydrate metabolism in intermit- 
tent sand filters by utilizing chemi- 
cal and radio-chemical methods. 


Apparatus 


Sand Filters: Three types of sand 
filters were used. These are as fol- 
lows: 

1. Pilot plant filters, 36 in. diameter 
and 36 in. depth. The sand in these 
units had an effective size of 0.35 
a and a uniformity coefficient of 
1.53. 

2. Laboratory scale filters, 12 in. 
diameter and 12 in. depth. The sand 
had an effective size of 0.31 mm 
and a uniformity coefficient of 2.40. 

The hydraulic loading on these 
filters was 200,000 gallons per acre 
per day and the BOD loading was 
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volume of the sand section and or- 
ganic material was obtained by meas- 
uring the displacement of water by 
the sand, then drying and weighing 
the sand. The dry sample was ignited 
at 600°C for 30 minutes, cooled and 
reweighed. The biological growth 
was calculated as mg of volatile solids 
per 10 grams of sand. Results are 
presented in Figure 1. 








Buffer Capacity 

The buffer capacity per unit vol- 
ume of volatile solids was used to 
measure the organic acids produced 
by the decomposition of organic com- 
pounds. The buffer capacity is de- 
fined as the milliequivaients of hy- 
drogen ions needed to raise the 
acidity of an aqueous suspension con- 
taining 1 mg of volatile solids to 
pH 3. Core samples were used and 
volatile solids were determined as 


ne in the previous paragraph. Results 








VOLATILE SOLIDS mg/10g SAND 





are presented in Figure 2. 


BOD Removal 


The 12 inch laboratory filter was 
employed to study BOD removal 
with respect to depth. An artificial 
sewage containing no suspended 
- solids was the nutrient for this study 

0 1 2 3 4 5 rn ry and consisted of 0.075 g each of 


SAND BED DEPTH, INCHES glucose, peptone and powdered milk 
FIGURE |. DISTRIBUTION of biological growth in filter. 


















































325 lbs. per acre per day. All sand 
beds were biologically mature at the 
time of the study. 

Counting Apparatus: A Nuclear- 
Chicago Model D-47 internal propor- 
tional flow counter in series with 
a 192-A ultrascaler, C110-B auto- 
matic sample changer, D-47 pream- 
plifier and a C111-B printing timer 
was assembled for radioactive meas- 
urements. 














Special Reagents 


Gtucose-C™ uniformly labeled was 
the carbohydrate selected for this 
investigation. 





Methods and Procedures 

Distribution of Biological Growth 

Accumulation of volatile solids in 
the sand filter were considered to be 
an index of biological growth. To 
ascertain these values the pilot plant 
sand filter was cored with a two 60620: 4hS8*t OS eS SB le be he! Oe: SR ea. eS 
in. tube. The core. was subdivided SAND BED DEPTH, INCHES 
into 1 in. sections. The weight and FIGURE 2. BUFFER CAPACITY of volatile solids produced in filter. 
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dissolved in 1200 ml of BOD dilu- 
tion water. This solution exerted a 
BOD of 252 ppm. This nutrient food 
was also applied to a series of pilot 
plant sand filters of varying depths 
up to 30 inches. Results are presented 
in Figure 3. 


Total Nitrogen Removal 


Laboratory scale sand beds of 2 
in. diameter and 12 in. depth were 
the agencies for measuring the or- 
ganic nitrogen removed. During this 
study results were obtained that in- 
dicated fixation of organic nitrogen. 
To study this further six replicate 
filters were constructed of glass tubes 
¥% in. diameter by 12 in. long and 
filled with washed silica sand. Bio- 
logical growth was extracted from 
a biologically mature sand filter, 
emulsified and divided into two por- 
tions. On one portion total organic 
nitrogen was determined and the 
other portion was filtered through 
the sand filters. The final effluent 
was filtered through the filter several 
times to insure optimum extraction 
of microorganisms from the suspen- 
sion. The filtrate was examined for 
total organic nitrogen. After dosing 
the sand filters for three days, the 
total organic nitrogen content of the 
effluent and the organisms in the 
sand was determined. This value 
plus the total organic nitrogen in the 
initial liquor and that in the effluent 
from the nutrient feed was desig- 
nated the total organic nitrogen re- 
covered. The total organic nitrogen 
applied was calculated from the other 
portion of the biological suspension 
plus the organic nitrogen in the 
nutrient feed applied. Results in 
Table 1 presents the change in total 
organic nitrogen. 

To provide further evidence of 
ntirogen fixation a 3 mm glass tube 
was inserted in each of the sand 
filters and 6 inches of fine sand was 
added above each of the filters which 
made the sand bed anaerobic. After 
feeding for one week the filtrates 
and the entire biological growth was 
examined for total organic nitrogen 
as above. Results are presented in 
Table 2. 


Carbon-14 Studies: 


The removal of carbon-14 labeled 
glucose with respect to the depth of 
the sand filter was studied. Prelimi- 
nary work with a nutrient feed con- 
taining stable glucose plus glucose- 
C-14 uniformly labeled proved to be 
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SAND BED DEPTH, INCHES 
FIGURE 3. BOD REMOVAL by sand filter. 


unsatisfactory. To improve utiliza- 
tion of the carbohydrate; glycine, 
alanine and urea were selected as 
possible nitrogen sources. Urea 
proved to have the most readily 
available nitrogen. From this pre- 
liminary work the pilot plant filter 
was dosed with a nutrient feed con- 
sisting of 0.05 g/l each of glucose 
and urea, 0.15 g/l of KzHPO, and 





Table | 
Organic Nitrogen Applied 
vs 
Total Organic Nitrogen 
Recovered with Nitrogen Fixation 





d 


Total Organic 
Nitrogen Applied 
ppm 
Total Organic 
Nitrogen Recovere 
ppm 
Difference in 
Tetel Organic 
Nitrogen ppm 








0.5 microcurie = uc of glucose-C-14 
uniformly labeled. Following the dos- 
ing, a 2 in. core 12 in. long was re- 
moved after 0.2, 4, 8 and 18 days. 
The carbon-14 activity was deter- 
mined on each 1 in segment. Over 
a period of 3 months four replicate 
experiments were performed and the 
average results are presented in 
Figure 4. 


Results and Conclusions 


The results from this investiga- 
tion show that most of the treatment 
by sewage sand filters is realized in 
the upper 5 or 6 inches. Figure 1 
shows that at the 5 inch level there 
is an abrupt change in the concen- 
tration of volatile solids. A similar 
distribution of volatile solids has been 
observed in several other sand filters. 
From the microscopic examination 
of the flora and fauna of the sand 
bed it appears that in the depth 
range of 4 to 6 inches microaerophilic 
conditions exist. Following the ter- 
mination of this study the sand bed 
was loaded at a rate of 400,000 gad. 
After the bed was clogged the distri- 
bution of the volatile solids was again 
determined. It was observed that most 
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of the volatile solids were in the up- 
per two in of the filter. Microscopic 
studies indicated that the flora and 
fauna in the filter had decreased 
markedly as compared to the previ- 
ous study and most of the volatile 
matter in the upper 2 inches was non- 
living organic material. 

Figure 2 shows the milliequiva- 
lents of hydrogen needed per milli- 
gram of volatile solids to obtain a 
pH of 3. The buffer capacity is reg- 
ulated by the amount of biological 
growth present and the amount of 
oxygen available. Figure 2 presents 
evidence that anaerobic conditions 
exist in the sand filter between 6 
and 24 inches. 

Again, an irregularity in the curve 
appeared at the 4 to 6 in. level and 
is probably related to the change over 
from aerobic to anaerobic conditions. 
From these data it appears that if 
some method were provided for aera- 
tion within the filter better treatment 
would be realized. This could be ac- 
complished by inserting 4 in. tile at 
12 inch intervals in the sand filter. 
The removal of BOD with respect 
to depth is shown in Figure 3. A 
60% removal was realized in the 
first six in. of the sand filter. The 
nutrient feed used to obtain the data 
for this curve contained no suspended 
solids which eliminated the physical 
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Table 2 
Total Organic Nitrogen Applied 


vs 
Total Organic Nitrogen Applied 
without Nitrogen Fixation 





Total Organic 
Nitrogen ppm 


Total Organic 
Nitrogen Applied 
Difference in 


Total Organic 
Nitrogen Recovered 
ppm 





36.50 
35.76 
35.31 
37.08 
36.83 
37.18 





filtering action of the sand filter and 
made the BOD removal dependent 
only on biological absorption. Simi- 
lar results were obtained using the 
12 in. laboratory scale filter. 
Definitive evidence (Table 1) was 
obtained to indicate the fixation of 
hydrogen in the upper portion of 
the sand filter. This was borne out 
by applying sufficient fine sand (6 
in.) above the sand bed to cause 
anaerobic conditions. Table 2 shows 
that nitrogen fixation ceased when 
anaerobic conditions prevailed. Nitro- 
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gen fixing bacteria, presumably Azo- 
tobacter, are present in the upper 
layers of a sewage sand filter in suf- 
ficient quantities to fix in the neigh- 
borhood of 100 Ibs. of nitrogen per 
acre per year. Certainly this evidence 
of nitrogen fixation indicates that fur- 
ther work is needed. 

Figure 4 shows that most of the 
absorption of carbon-14 labeled glu- 
cose was realized in the upper six 
in. of the sand filter. Radioanalysis 
of the gasses from the filter showed 
that over an 18 day period 26 per 
cent of the carbon-14 was evolved as 
carbon dioxide. The remainder in- 
cluding the final effluent of the in- 
itial dosing was collected as soluable 
wastes. The evolution of COz2 fur- 
ther indicates that most of the biolog- 
ical activity occurs in the upper lay- 
ers because if the carbon dioxide 
were evolved in the lower portion it 
would be dissolved in the entrapped 
water and appear in the effluent. 


Summary 


The distribution of carbohydrate 
metabolism was studied to determine 
the fate of carbohydrates in inter- 
mittent sewage sand filters. These 
studies were carried out using a nu- 
trient feed without suspended matter 
which eliminated the physical remov- 
al of BOD The following results 
were found : 

1. Most of the biological growth 
was located in the upper 6 in. of the 
sand filter. Microscopic examination 
indicated that at 6 in. anaerobic con- 
ditions began. 

2. The buffer capacity of the bed 
is at a minimum from 6 in. below the 
surface to 2 in. above the bottom. This 
indicates that internal ventilation 
would be very beneficial. 

3. Approximately 60 per cent of 
the dissolved BOD is removed by 
the upper 6 in. of the sand filter. 

4. The upper portion of the sand 
filter contains nitrogen fixing bac- 
teria. 

5. Carbon labeled glucose is pri- 
marily absorbed in the upper 6 in. 
of the sand filter and undergoes de- 
composition there as indicated by the 
evolution of C4Qx.. 
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Aerobic Digestion gets a foothold in Minnesota as . . . 


A Suburban Community. 
Solves a Problem 


Editor’s Note: Contamination of ground water from septic tanks 


and odor and fly problem potential from conventional plants led 


to installation of an aerobic digestion plant for a 250 home de- 


velopment near Minneapolis-St. Paul. Ownership will eventually 


transfer to property owners who will pay a monthly charge toward 


plant operation and maintenance. 


@ sERIOUS WATER contamination 
problems confront residents of subur- 
ban areas near St. Paul and Minne- 
apolis because of the proximity of 
numerous septic tanks to the under- 
ground water supply. 

As the residential areas of the 
Twin Cities expand, housing con- 
tractors and developers are discover- 
ing it is often too expensive to con- 
nect residential sewage lines to the 
City sewer system. This is because 
of the numerous lift stations required 
to pump the great distance to a cen- 
tral sewage plant. Therefore, in many 
cases, they must solve their own 
sanitary treatment problems without 
municipal aid. 

Ordinarily the septic tank is an ac- 
ceptable solution, but contractors and 
residents have found that in most 
areas either ‘the heavy clay soil did 
not allow proper percolation or that 
in sandy soil the sewage would seep 
down to the underground well supply. 
Numerous residential wells have been 
polluted with sewage, as shown by 
Minnesota State Health Department 
samples. 

Developers of €edar Grove a new 
suburban community did not want to 
risk installation of septic tanks, or a 
trickling filter plant with the attend- 
ant possibility of odor and fly prob- 
lems. An odor nuisance from a trick- 
ling filter sewage ‘treatment plant, or 


well contamination from even one 
septic tank could depress the value 
of all homes in the neighborhood. 
Odor or well contamination might 
seem of little importance in a new 
suburban area. However, it can be- 
come extremely serious in a few years 
when the area is fully developed. 


Aerobic Digestion Selected 


These considerations were care- 
fully weighed early in the planning 
stages of the Cedar Grove develop- 
ment and the developers decided that 
a community sewage treatment plant 
and collection system could best serve 


by RICHARD A. MIER 


Minneapolis, Minn. 


the project. Cedar Grove’s developer, 
Emil Jandric Construction Company, 
had little experience with sewage 
treatment facilities so the services of 
a consulting engineer were used. The 
consulting engineering firm of Robert 
Ellison, was retained and suggested 
a Rated. Aeration* process for the 
sewage treatment plant. 

The intention was to install a low- 
cost, efficient sewage treatment plant 
tailored to the needs of small groups 
of houses. 

The plant would have to utilize a 
simple process to permit operation at 
a low cost per-house, per-month, 
with little attention and no odor. 
Other developers in the United States 
were able to justify both the initial 
and operating costs of the aeration 
process based on its ultimate economy 
compared with the cost of septic tanks 
and their maintenance. 

The developer decided to install a 
concrete Rated Aeration system. 
This system uses an activated sludge 


Product of: The Chicago Pump Company, Chi- 


cago, Il. 


SITE of Cedar Grove Aerobic digestion plant during landscaping. Plant area 


is 50 square feet. 
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INCOMING SEWAGE passes through 


this 12" Barminutor. 


process which oxidizes the volatile 
organic matter within the plant itself. 
The sewage is treated in three phases. 
First, it is fed through an automatic 
screening and cutting unit. From 
there it goes to an aeration tank where 
oxidation of impurities is speeded up 
by use of forced, diffused air. From 
the aeration tank, the sewage moves 
to a settling compartment where 
sludge solids are settled, producing 
a clarified effluent. The settled sludge 
is constantly withdrawn and returned 
to the aeration tank, where it ulti- 
mately is oxidized to a minute flaky 
ash. The ash material leaves the plant 
as suspended solids in the final ef- 
fluent. 

It is expected that approximately 
15 man-hours per week will be re- 


VIEW LOOKING down on sewage 
pumps. Space is for future expansion. 


quired for maintenance. The part- 
time operator’s duties will include 
service of equipment and maintenance 
of records for state regulatory bodies. 
A family living in Cedar Grove will 
have no individual maintenance prob- 
lems even when garbage disposals are 
used. This disposal plant, the first 
of its kind co serve a Minnesota hous- 
ing development, together with the 
sewer collection system will add about 
$700 to the price tag of the lots but 
will eliminate the cost of septic tank 
installations. However, it was noted 
that the cost of installing the average 
septic tank system is $500. Therefore 
the buyer would be paying only $200 
more for the sewer collection and 
treatment service. Aeration and 
maintenance is expected to cost each 
home owner about four dollars per 
month, 

A question of interest other devel- 
opers who may use the same treat- 
ment process is, “who will own the 
plant and how will the developer re- 
cover his investment?” 


Association Organized 


The restrictions against the devel- 
opment area were written to include 
details for setting up an association 
of future lot owners. The Cedar 
Grove Utilities Corporation was or- 
ganized of which each lot owner au- 
tomatically becomes a member. The 
developer expects to recover the cost 
of the plant and sewer system in the 
price of the lots. In a few years the 
sewage treatment facilities will be- 
come the property of the association 
and the residential owners. 

As designed, the plant will more 
than adequately handle the 250 homes 
which it now services in the Cedar 
Grove development. The plant is 
equipped to handle a,flow of 80,000 
gpd. This is figured on the basis of 
four persons per-home and 80 gpd. 

It is planned to eventually expand 
the Cedar Grove development to two- 
thousand homes. To the basic con- 
crete plant may be added aeration and 
settling tanks, sludge filters or di- 
gesters and drying beds, when ex- 
pansion becomes necessary. This will 
result in savings on the overall cost 
of construction of a complete sys- 
tem. As the plant is expanded to 
meet the demands of the growing su- 
burb it can be financed in stages 
with the increase in population. 

The builder believes there will be 
no opposition from the residents to 
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AERATION TANK during plant oper- 
ation. Note header and spray n 
for froth control. 


the plant because this type aeration 
plant does not develop odors. The 
plant is set 200 yards from the homes 
and empties treated sewage effluent 
into the Minnesota River. The efflu- 
ent is considered safe by Minnesota 
health officials. 

The complete plant equipment will 
be housed within an area 50 feet 
square and will include a lift station, 
two aeration tanks, two settling tanks, 
one chlorination tank and one sludge 
holding tank. The plant will be en- 
closed by a six-foot chain link fence 
and surrounded by an attractive 
hedge. The community as well as the 
individual home owners will benefit 
by the elimination of the maintenance 
and odor problems often encountered 
in areas serviced by septic tanks, 
sludge lagoons or trickling filter 
plants. This in turn will help to main- 
tain the property value of Cedar 
Grove. 
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This small building houses a 5-mgd water filtration plant employing . . . 


Versatile Diatomite Filters 


by N. J. KENDALL, Chief Engr. 
San Jose Water Co., Saratoga, Calif. 


EDITOR’S NOTE: Four fully automatic diatomaceous earth 
filters are installed in the building shown above. The limited space 
requirements, variable flow rates plus varying raw water quality, 
the automatic controls and the advantage of using intake pumps 
also as filter pumps, have made this diatomite filter plant an 
economical method for supplying municipal water needs. 


@ A FULLY AUTOMATIC diatomaceous 
earth filtering system has been placed 
in service at Saratoga, Calif. The sys- 
tem rated at 5 mgd, is designed to 
treat water from a mountain stream 
for domestic use. Fresh water sup- 
plies previously obtained from deep 
wells are now used as auxiliary re- 
sources. 

The increasing demand for water 
forced the San Jose Water Co., to 
develop surface water resources ex- 
isting as streams in the steep moun- 
tain canyons. The lack of room pre- 
vented economic construction of 
large water treatment facilities and 
thus the diatomaceous earth system 
without any pretreatment was tried. 
The original plant was constructed at 


New Almaden in August, 1957, as 
a test plant. Although only rated at 
185 gpm (1.6 gpm/sq. ft. of filter- 
ing area), this plant produced as. high 
as 260 gpm during peak hot weather 
consumption periods. In winter, after 
storms, the raw water received at 
this plant often had a turbidity ex- 
ceeding 100 mg/. 

The experience at New Almaden 
led to the construction of a similar 
plant at Saratoga. The Saratoga plant 
is 20 times larger and employs four 
automatic filters which can operate 
in any combination to produce a 
rated plant output of 3500 gpm. 


Objectives of Saratoga Plant 
The filter plant, located on a moun- 


tain stream, serves as the main or 
base load water source for the San 
Jose Water Co. The plant takes all 
the water available from the stream. 
In the summer the stream flow is 
minimal, therefore the company re- 
lies on deep wells as the source of 
water. 

The cost of pumping water from 
deep wells, located in the valley, is 
comparable to the mountain filter 
plant costs, only when the turbidity 
of the mountain stream reaches 50 
mg/l. Well pumping is expensive; 
therefore, is used as little as possible. 


Stream Water Quality 


The mountain stream supplying 
water to the Saratoga filtering plant 
is not subject to contamination by 
human sewage. The turbidity of the 
water is induced by normal run off 
and increased at times by road con- 
struction, road maintenance, and 
similar activities upstream. During 
the dry season the turbidity of the 
raw water ranges between 5 and 10 
mg/l. The rainy season causes the 


Water & Szwace Worxs, December, 1960 








CONTROL PANEL regulates oper- 
ation of the diatomaceous earth filters 
at the Saratoga plant. N. J. Kendall, 
Chief Engr., San Jose Water Co., 
makes adjustments. 


turbidity to increase to 50 mg/l or 
more. 

In years of normal rainfall, the 
stream has maintained a flow of 5 
mgd both winter and summer. Re- 
cently, the rainfall has been low and 
the stream is producing only about 
1.5 mgd. These seasonal stream flow 
variations require the filter plant to 
operate accordingly. 

Pumps, located at the stream, lift 
water from the intake well and serve 
also as filter pumps. The pumps have 
variable-speed drives and regulate 
output according to available input 
during periods of low stream flow. 


Filter Plant 


The entire plant can be operated 
on a wide variation of flow rates 
using various combinations of the 
four available filter units. The oper- 
ator merely sets the flow rate desired 
and the plant automatically adjusts. 
The flow rate is usually set slightly 
higher than the minimum actual flow 
in the stream. This causes the level 
in the wet well to drop periodically 
requiring the plant to go on recircula- 


tion until the wet well level is re- 
stored. In this manner, the unattended 
plant is able to catch every available 
drop of water coming down the 
stream. The recirculation prevents 
any loss of filter cake or plant dis- 
ruption due to the lack of available 
input. 

Precoating and backwashing of fil- 
ter systems is automatic. Diatomace- 
ous earth is fed continuously during 
filtering runs at a controlled rate and 
the filter is automatically taken out 
of service when the predetermined 
maximum pressure differential, or 
minimum filtration rate, is reached. 
The backwashing and precoating op- 
erations require about 15 minutes. 

The filter runs average 72 hours 
on water with low turbidities and de- 
creases down to 6 hours on very tur- 
bid water. 

The operating costs vary accord- 
ingly. Low turbidity waters average 
about ‘$6.00 per mg and increase to 
around $30.00 per mg when the tur- 
bidity is more than 50 mg/l. At tur- 
bidities over 200 mg/1 the cost of 
water is somewhere around $150 per 
mg, but well pumping can be relied 
upon during any short periods of ad- 
verse stream conditions, such as these. 

Filter backwash is retained in a 
sludge pit where the solids are per- 
mitted to settle and the clear water 
returned to the stream. Settled 
sludge is removed about once a year; 
settled water is drawn from the pit 
once a day. The volume of backwash 
amounts to less than 1 gal per 1000 
gal treated; therefore, a sludge pit 
measuring 50 x 15 x 5 ft has served 
very well. 

Safety controls prevent any filter 
going on line until it is properly pre- 
coated. Likewise, the plant fails safe 
on any power interruptions. 

The only manual operations re- 
quired are the refilling of diatomace- 


RELATIVE FILTER SIZE is shown by 
the presence of Sam Felix (left), De 
Laval Turbine Pacific Co.; N. J. Ken- 
dall and Charles B. Parbury of the San 
Jose Water Co. 


ous earth slurry tanks and assuring 
a chlorine supply. This can usually 
be accomplished by one visit each 
day by company personnel. 

Both the New Almaden and the 
Saratoga filter installations are of 
the package type which are also used 
in many industrial applications. 
Treated water effluents from these 
units normally have zero turbidity 
and realize at least 85 per cent re- 
duction of bacteria before chlorina- 
tion. The filtration system plus post 
chlorination have provided the citi- 
zens of Saratoga, Calif., a versatile 
method of economically supplying 
their need for water. 

The filter installation cost of the 
Saratoga plant, including wet well, 
slabs, building, inlet and outlet head- 
ers, and piping from pumps to the 
filter plant and sludge pond amounted 
to $150,000. 


—Photos were furnished by the DeLaval Turbine 
Pacific Co, 





Reservoir Proposed for 
Northeast Missouri 


The authorization of a proposed 
$55 million Joanna Reservoir as a 
multi-purpose project on the Salt 
River in northeast Missouri was re- 
cently recommended by the U. S. 
Army Engineers. 

The recommendation came in a re- 
port by the St. Louis District Engi- 
neer and the Lower Mississippi Val- 
ley Division Engineer at Vicksburg, 
Miss., submitted for review to the 
Board of Engineers for Rivers and 
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Harbors in Washington, D. C. The 
Engineers said that the reservoir 
could be used for flood control, pow- 
er, navigation water supply, recrea- 
tion, and fish and wildlife conserva- 
tion. 

In addition, the project would pro- 
vide flood protection to 27,500 acres 
of land in the Salt River basin, re- 
duce floods in the upper, middle and 
lower Mississippi River, and provide 
an annual generation of almost 49,- 
000,000 kilowatt hours of electric 
power. 

The reservoir also would provide a 


source of water to meet anticipated 
future municipal and industrial water 
needs, as well as attract a large num- 
ber of tourists. Under their recom- 
mendations, provision would be made 
to permit installation of a second gen- 
erating unit if warranted by economic 
conditions. 

The report said local interests 
would be required to contribute 24.53 
per cent of estimated initial construc- 
tion cost of more than $55.8 million 
for the Joanna Reservoir, plus 10.79 
per cent of the annual maintenance 
and operation cost. 





Cool, Clear Water for Camp Lejeune 





“Old Dan and I with throats 
burnt dry, and souls that cry for 
water, Cool, clear water 











Patrick Henry Barker, Camp Le- 
jeune Water Works Superintendent, 
could throw one whale of a party for 
this lamenting cowpoke. 

From his office at Bldg. #20 on 
the 111,000 acre Marine Corps Base, 
Mr. Barker supervises the production 
and treatment of almost nine million 
gallons of water daily. Many say this 
vast project provides the finest drink- 
ing water on the eastern seaboard of 
the United States. 

Water preduction and treatment is 
an operation that reaches every build- 
ing, home and person at Camp Le- 
jeune. The operation utilizes 27 men, 
100 buildings, miles of pipe, a fully 
equipped laboratory, and a maze of 
highly technical hydraulic valves and 
IBM machines. 

Treatment plants are located at Had- 
not Point, Montford Point, Tarawa 
Terrace, Camp Gieger and Onslow 
Beach. Smaller water pumping sys- 
tems are at Courthouse Bay, the 
Rifle Range and at the Amphibian 
Base near Courthouse Bay. Base 
Water Works is also responsible for 
the operation and maintenance of four 
swimming pools here. 

Mr. Barker has been associated with 
water plants for 33 years. He worked 
at the water plant in Greensboro, N.C. 
15 years before Civil Service ac- 
cepted him for the Camp Lejeune 
job in November 1942. His assistant, 
Mr. Claude D. Chadwick, began at 
the same time, and the two men have 
worked together for almost two dec- 
ades. Barker, Chadwick, and their 
Chemist, Mr. Leon A. Justice, are 
not reluctant to explain their water 
plant operation. 

First, raw water is pumped from 
35 wells located at various places 
around Hadnot Point to an under- 
ground reservoir at the plant. Chlor- 
ine to kill harmful bacteria is added to 
the raw water as it flows into the 
reservoir. Turbine type pressure 
pumps lift the raw water out of the 


reservoir, up through five Spiractors* 
where it is treated and softened. 

To soften water, cold lime is added 
at the base of the cone shaped wits. 
The water-lime mixture . surges 


upward through a layer of beach sand 
which removes calcium and iron from 
the water. Lime raises the alkalinity 
of the water causing dissolved calcium 
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FINAL PHASE of wa 


ter treatment occures in this s 


is as good as a highly regarded min- 
eral water now being sold to health 
cults at substantial prices. One dif- 
ference is that the popular mineral 
water flows through underground de- 
posits of magnesium sulfate heptahy- 
drate. In every-day-language, that’s 
Epsom salts. 


*Product of Permutit Co., New York, N. Y. 


“ 


potless room where five 


rapid sand and gravity type filters remove turbitity, lime and iron remaining 
after the softening process in the Spirators. 


and iron deposits to become solid 
forms. These solid calcium and iron 
deposits stick to the grains of sand 
when the swirling water brings them 
in contact with each other. 


At the top of the cones, the water 
now flows out to a settling basin, and 
then into five rapid sand and gravity 
type filters. These filters remove tur- 
bidity, lime and iron remaining after 
the softening process. 


The water, now ready for con- 
sumption, goes into two underground 
reservoirs that have a combined ca- 
pacity to hold almost three million 
gallons and is distributed by high-lift 
service pumps as needed. The average 
corisumption rate at Camp Lejeune is 
3,500 gallons a minute. Of course 
the consumer needle jumps higher 
about 6:30 a.m., when most of the 
camp’s personnel start taking showers 
and perk coffee; the needle drops 
furthest after bedtime. 


Chemist Justice said the water here 


VALVES and instruments need pre- 
cision adjustments 24 hours a day, 
seven days a week. The size and op- 
eration of the plant here is capable 
of serving a city of 75,000 people. 
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EDITORIAL 





Stop Talking and Start Working 


The last half of 1960 has been marked by three sig- 
nificant events in the area of water pollution control. 
While the AWWA sections, WPCA’s, WPCF, APHA, 
and others held their usual meetings, the U. S. Public 
Health Service engaged in three which could have vital 
importance in the years ahead. 

The first of these was the early August Lagoon Sym- 
posium in Kansas City, Missouri. While no precedent- 
shattering conclusions were reached, the subject was 
exhaustively discussed and attendees reported genuine 
progress was made. It remains, however, for future 
work to be done in order to firm up design standards 
and criteria pertinent to this important means of pollu- 
tion control. Since the USPHS sponsored the sym- 
posium, it naturally follows that the service should 
similarly follow through and superintend production 
of the necessary guidelines. 

Next, the USPHS sponsored a symposium on 
Water Quality and Instrumentation in the Robert A. 
Taft Sanitary Engineering Center’s backyard, Cin- 
cinnati, Ohio. Held late in August, it attracted 300 
high-powered professionals and technicians. Unfor- 
tunately, the substance of the presentations failed to 
disclose anything new, other than ORSANCO’s Robot 
Monitor. The presentations, did, however, reveal a 
glaring defect in the status of our present fight to 
master surface water pollution and control. The glar- 
ing defect lies in the area of instruments with which to 
detect pollutant presence. The past feeble, time-con- 
suming _methods of sampling, transport and wet 
analysis continue, in a sort of horizontal, suspended 
animation rate of progress. The problem has not been 
solved by continual attempts at transferring, with 
modification, equipment spawned in industry, after de- 
velopment for specific process control applications. This 
lack of original thinking in developing analytical de- 
vices strictly for steam monitoring is regretable. It has 
resulted in much time spent in manual collection and 
analysis of usually insignificant amounts of increasingly 
impertant data. These continue to be our only back- 
ground against which future results can be compared. 
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Perhaps the third significant event, the USPHS 
National Conference on Water Pollution meeting in 
Washington, D. C., December 12-14, 1960, will bring 
this and other pollution control problems into sharper 
focus. Unfortunately, a large part of the expected 1,000 
attendees have not been exposed to repetitive written 
and spoken words about the critical nature of this 
overall problem. These people represent National or- 
ganizations whose efforts are normally directed else- 
where. The Conference will first attempt to bring 
them up-to-date, re-emphasize the impact of environ- 
ment on our water supply and describe how pollution 
abatement can make more water available to those who 
need it. 

Finally, the Conference may have time to reach 
Secretary Flemming’s September, 1960, goals: “obtain 
substantial agreement (1) on National goals for water 
pollution control, and (2) on the specific programs to 
reach these goals”. The Conference theme, “Clean 
Water—A Challenge to the Nation”, does not leave 
much to the imagination. It clearly states an attain- 
able National goal, if the common definition of ‘clean’ 
is acceptable. What is not clear and what does need 
thorough working over is a list of specific programs to 
make our Nation’s water clean. 

There are reasons why such a Conference as this is 
needed. If we meet the present challenges with success- 
ful solutions to the water supply problem, we must 
never be allowed to fall so far behind again. One of 
our greatest needs has been the stimulus to apply new 
techniques and tools as they become available. This 
implies a need for personnel with the desire to improve 
practices and procedures. It also implies the need to 
know specifically what compounds and complexes of 
compounds constitute pollution when released to our 
watercourses. 

Perhaps it is expecting too much from a Conference 
of 1,000 people to digest all pertinent facts one day and 
make concrete recommendations the next. But one 
thing is certain: “clean water” will remain “A Chal- 
lenge to the Nation” until we stop talking and start 


VW. Langworthy 





ONLY MATHEWS HAS ALL 
THE DESIRABLE FEATURES 


What do you look for in a hydrant? Depend- 
ability... replaceable barrel? .. . conventional 
packing?...““O” ring seal?...stop nut to pre- 
vent stem from buckling? We could double 
this list and still not cover all the features 
we build into Mathews Hydrants by design. 
Mathews has them all. 


es eee 


DEPENDABILITY 
Mathews Hydrants are always ready for service, because their de- 
sign is fundamentally sound and simple. In 90 years we have never 


changed the basic design—only refined it, by detail. 
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AND ALL THESE OTHER FEATURES, TOO: All working 
parts contained in replaceable barrel * Head can be faced in 
any direction * Replaceable head * Any nozzles you specify * 
Nozzle levels raised or lowered without excavating * Leak- 
proof because stuffing box is cast integral with nozzle section * 
Operating thread only part requiring lubrication * Protection 
case of “Sand-Spun” cast iron for strength, toughness, elastic- 
ity * With bell, mechanical joint or flange pipe connections 


Conform to latest AWWA specifications 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Flange Barrel Hydrants, R. D. Wood Hydrants, R. D. Wood Gate Valves, and “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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for faithful, efficient public service... 


More and more, city engineers recognize the 
real economy of dependable Weinman Pumps 
for low-cost, trouble-free handling of drainage, 
water and sewage. With Weinman, revenue goes 
further towards meeting the ever-increasing de- 
mands on municipal water and sewage facili- 
ties. And, rugged Weinman Pumps deliver 
round-the-clock service year after year with 
only routine maintenance. 


For instance, city officials 
rely on Weinman Type L, 
Single Stage, Double Suc- 
tion, Split Case Pumps to 
move water in volume; for 
high, medium, and low head 
pumping to 4000 GPM; for 
24-hour-a-day service with 
no down time. Split case 
design makes 

routine main- 

tenance fast 

and easy. 


. » and, to handie drainage pumping 
from tow to higher level, they look to 
Weinman’s line of Vertical, Submerged, 
Non-clog Sewage Ejectors. 

These proven municipal 
workhorses pu.np raw 
sewage and other waste 
materials without clogging. 


... Of, for permanent or 
portable sump installa- 
tions, the Weinman Type 
M Non-clog, Immersible 
Pump handles sewage, 
industrial wastes and 
drainage water swiftly and efficiently. 





So, for a ready solution to growing water problems, 
consult your Weinman Specialist. He’s listed in the 
Yellow Pages. Or, write direct for descriptive literature. 


CENTPLEUGAL SPECHALESTS 
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News of Suppliers 





Smith & Loveless Adds Canadian Plant 


Smith & Loveless factory-built sewage lift stations 
and sewage treatment plants will be manufactured in 
Canada as well as their Lenexa, Kansas plant, beginning 
this fall. A new Canadian company will be formed as 
Smith & Loveless Company, Division-Products Tank 
Line of Canada, Ltd., a subsidiary of Union Tank Car 
Company. The new division will have headquarters at 
866 Lakeshore Road, New Toronto, Ontario. 

The steel fabricating facilities of Products Tank Line’s 
Sparkling Tank Division at Oakville, Ontario, will be 
used to manufacture the company’s equipment to the 
same standards and specifications of the United States 
affiliate. W. A. Wachsmuth, manager of the Fraver 
Water Conditioning Division of Products Tank Line, 
will also manage the Smith & Loveless firm in Canada. 


Swingley Elected to Controller Post 
of Indianapolis Water Company 


Ralph L. Swingley, vice president and controller, In- 
dianapolis Water Company, has been elected treasurer 
of the Indianapolis Control of the Controllers Institute 
of America. 

Upon completing a term as president of the Puerto 
Rico Control, Antonio E. Lebron, first executive di- 
rector (finance), Puerto Rico Water Resources Author- 
ity, San Juan, has been made a director of the group. 

Established in 1931, the Institute is a non-profit man- 
agement organization of controllers and finance officers 
from all lines of busines—banking, manufacturing, dis- 
tribution, utilities, transportation, etc. The total member- 
ship exceeds 5,200. 


CIPRA Names Dittig Eastern 
Representative 


Appointment of Roger G. Dittig, Jr., Bethlehem, Pa., 
as field representative for the Cast Iron Pipe Research 
Association has been announced by Thomas F. Wolfe, 
managing director. 

Dittig’s appointment was occasioned by an expansion 
of the Association’s technical advisory service to water 
utility executives and consulting engineers. 


He will serve the New England states and Pennsyl- 
vania, New Jersey, New York, Delaware and Maryland, 
and have his headquarters in Bethlehem, Pa. 

Before coming to the Association Dittig was assistant 
professor of civil engineering courses at Lehigh Uni- 
versity. 

Previously, he was employed by Hazen & Sawyer, and 
by Malcolm Pirnie Engineers, New York City, special- 
izing in sanitary engineering. He is a member of 
A.W.W.A. and the National Society of Professional 
Engineers. 





WILLIAM KERIVAN, Chief Filter Plant Operator, 
Billerica (Moss.) Water Treatment Plant, says: 


“Our porous underdrains 
give completely 
trouble-free service... 


Mrs. Borbara E. Hawkes, Chief Chemist, checks 
backwashing of Billerica’s +1 filter. 


The Billerica Water Treatment Plant serves 26 : en 
square miles, supplying 1.0 MGD from the Con- 
cord River. Beds for Billerica’s four filters are 30” 
of sand and 18” of anthracite, with ALOXITE® 
aluminum oxide porous bottoms. Average load 
is 1.5 MGD and 2.0 MGD during peak periods. 
“What we like most about the ALOXITE 
plates,” says Mr. Kerivan, “is that we have none 
of the problems of graded gravel. For example, 
the large photo, taken during backwashing, 
clearly shows no blow holes such as you run into 
with an upset gravel bed. Scum is removed easily 
and uniformly. As for mudballs, they're just a 
name to us—we don’t have them. 
“The porous plates have had no repairs since 
they were installed four years ago. Their only 
maintenance consists of acid cleaning once a year. * 
Judged from our experience, these bottoms have 
no shortcomings.” 


CARBORUNDUM 
Registered Trade Mark 
Dept. X-120, Refractories Division, Perth Amboy, N. J. 
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These clam shells, dredged from the bottom The lines were planned and installed under 
of Lake Pontchartrain, made a good laying __ the supervision of Edmond F. Hughes, gen- 
bed and a highly satisfactory backfill material eral superintendent, J. E. Morrill, secretary, 
on two new pipe lines that were laid in wet and John J. Porte, principal assistant engi- 





Louisiana clay. 

The pipe was prestressed concrete steel- 
cylinder pipe, with flexible bottle-tight joints, 
The combination of steel and concrete pro- 
vides exceptionally high strength, high flow 
coefhicient and long life. 

The longer line used 7500 feet of 54-inch 
pipe, and the line shown here used 4300 
feet of 20-inch pipe. 


neer, all with the New Orleans Sewerage and 
Water Board. General contractor was Boh 
Brothers, New Orleans. The pipe was manu- 
factured by Price Brothers Company at Hat- 


tiesburg, Miss. 
Price Brathors 


CONCRETE PRESSURE PIPE 





This DeZURIK VALVE gives you 
SOLID ADVANTAGES you get in 


—@ NO OTHER VALVE! 


TIGHT SHUT OFF resilient plug facing 


provides a cushioned closure that seals tight—even 
on solids in the flow! 


EASY OPERATION _1. plug touches 


the valve body only in the closed position; there is no 
binding; no scraping! 


NO “FREEZE-UP” — Bearing 
bushings in the journals prevent freeze-up 
due to corrosion even after long periods of 
inoperation! 


NO LUBRICATION _ the resiti. 


ent plug facing and eccentric action elimi- 
nate the need for lubrication to assure tight 
shut off or easy operation! 


LONGER LIFE—the high nickel alloy 


seat—the corrosion resistant bearing bushings—the 


resilient plug facing all contribute to longer life on 
the toughest services! 


LOW PRICE- size for size, DeZurik Valves are the best 
valve value. They cost less initially and they cost less to maintain. 


There are other advantages to DeZurik Valves. Their compact size makes installation easier, 
especially when the valve is equipped with an actuator. Their leak-proof stem seal is self-adjust- 
ing and does not need periodic maintenance. For these . . . . and so many other reasons . 


DeZurik Eccentric Valves are being installed in a constantly growing number of plants. Why ; not 
have these advantages in your plant? 





Available in sizes '/." thru 24", with a 4 
full complement of actuators. Write for | z) 
catalog. y {0} =3 70): 7.5 9 (0) 
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e For further information on products or services please use reader service card. 


ELECTRONICALLY 
CONTROLLED 

PNEUMATIC 

AGE EJECTORS 


new Komline-Sanderson 


y LIQUID 
LEVEL 
CONTROL 


ya! 


The finest, most reliable pneumatic 
are now equipped with the most adv 
in electronic: liquid level control, a deve 
Komline-Sanderson research. K-S electron 
controls provide 


m Completely transistorized contr 


m Resistance type control, to estab 
charge cycle from 10 to 70 second: 


w High water alarm incorporated in the design 
mw Single, short probe that does not.re 
Also available for installation on your pre 


Write for Bulletin 10 


MECHANICAL EQUIPMENT 


KOMLINE- SANDERSON 
ENGINEERING CORPORATION 


PEAFRACK, NEW JERSEY 


BRAMPTON, ONTARIO, CANA 
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New 
Bulletins 


Engineering Manual for 
Pumps 





1219 

Marlow Pumps, Div. of Bell & 
Gossett Co., Midland Park, N. J., 
is offering a 40-page Engineering 
Manual designed to provide the an- 
swers to problem-questions regard- 
ing pump selection, installation and 
application. 

Most of the data is presented by 
means of charts, tables and graphs. 
The manual is indexed for reader 
convenience, and its information was 
compiled from various manufacturers’ 
data, engineering handbooks, practi- 
cal experience and laboratory tests. 


A Micro-Straining Story 


Glenfield and Kennedy, Inc., Har- 
rison, N. Y., announces the avail- 
ability of a 4-page bulletin that out- 
lines the installation and perform- 
ance of a micro-straining plant at 
Marston Lake, a source of Denver's 
water supply. 

On-the-job photographs illustrate 
how the installation was made and 
how the micro-straining project op- 
erates. 


Torque-Flow Pump 
1221 


Wemco, Div. of Western Machinery 
Co., San Francisco, Calif., has an- 
nounced the availability of a new 
6-page bulletin that describes its 
Torque-Flow pump. In this unit, both 
the suction and discharge waterway 
are one continuous passage and 
there is no separation between suc- 
tion and discharge pressures. 

The bulletin is divided into sec- 
tions that explains, How It Works, 
Why It Works, and Where It Works. 
Illustrations are provided by diagrams 
and on-the-job photographs. 


Zimmermann Process 
Described 
1222 
Zimmerman Process Div., Sterling 
Drug, Inc., New York, N. Y., de- 
scribes the operation of the Zimmer- 
mann Process of sewage sludge in 
a new brochure recently published. 
Titled, “Waste is for Burning .. . 
Without Flame”, the publication ex- 
plains how the Process burns sew- 





e For further information on products or services please use reader service card. 





switch to 


Anthrafilt 


Trade Mark Reg. U.S. Pat. off. 


THE MODERN ALL-PURPOSE 


FILTERING MEDIUM 


| Best for All aa 
of Filters 
ANTHRAFILT 


offers important advantages 
over sand and quarts 


DOUBLES length of fliter runs. 

REQUIRES only half as much wash water. 

KEEPS filters tn service over longer periods. 
INCREASES filter output with better quality of- 


GIVES better support te synthetic resins. 

PROVIDES better removal ef fibreus materi 
bacteria, micro-organie matter, taste, x = 

IDEAL fer industrial acid and alkaline solutions. 





EFFECTIVE filtration from entire bed. 
LESS coating. caking or balling with mud, time, 
iren or manganses. 

Write for further information, test 
samples and quotations te: 
PALMER FILTER EQUIPMENT CO. 

P. ©. Box 1696—822 E. Sth St., Erie, Pa. 
Representing 
ANTHRACITE EQUIPMENT CORP. 
Anthracite institute Bidg., 
Witkes-Berre, Pa. 

















age sludge in its aqueous state, with- 
out flame. Included in the technical 
data provided in the brochure are 
a flow chart, conversion chart, equip- 
ment and operational results, various 
design data and other material. 


Sludge Collectors 
1223 
Link-Belt Company, Colmar, Pa., 
is offering a 28-page publication that 
provides comprehensive engineering 
data on its Straightline sludge col- 
lectors. 
The book contains capacity and 
selection tables, together with speci- 








DARLEY 
MAGNETIC 
DIPPING 
NEEDLE 
$17.50 


with 3 section 
telescoping handle 
$22.25 








Write Teday fer 
100-Page Catalog 


W S. DARLEY & CO., 














fications, drawings and illustrations 
of the units. The adaptation of these 
units to conventional rectangular 
settling tanks, to Uniflow tanks and 
to preaeration-settling tanks is shown. 

In addition, motorized and hand- 
operated skimmers for scum removal 
and sludge withdrawal valves for 
continuous sludge removal are also 
illustrated and described. 


“Water Bill U.S.A.” 
1224 

Caterpillar Tractor Co., Peoria, 
Ill., tells the story of water and the 
huge money outlay necessary to pay 
the country’s annual water bill each 
year in a new, 16-page booklet re- 
cently released. 

The booklet, intended as a promo- 
tion piece for water utilities, dis- 
cusses the problem and explains ways 
by which Americans are working to 
solve it with better farming practices 
and watershed control programs. 


Automatic Drive Controls 
1225 

Centric Clutch Co., Woodridge, 
N. J., has recently published an 8- 
page bulletin entitled, “Modern 
Clutching for Water and Sewage 
Treatment Plants”. The bulletin, 
which comprehensively explains and 
illustrates automatic drive controls, 
is especially written for water and 
sewage executives, engineers and con- 
sulting engineers. 

Various types of drives used in 
water and sewage plants are described 
by means of typical layouts of me- 
chanical drives, informative text, di- 
mension tables and illustrations. 


Automatic Analysis of 
Water Hardness 
1226 


Technicon Controls, Chauncey, 


N. Y., announces the availability of | 
a 2-page- data sheet that describes | 


the methodology for the continuous, 


automatic analysis of water hardness | 


with its AutoAnalyzer system. 

The system is illustrated by a flow 
diagram and the actual recording of 
hardness in ppm is shown. 


Steel Grating and Treads 
1227 


Kerrigan Iron Works Co., Nash- 
ville, Tenn., is offering a 12-page 
bulletin that details the types and 
applications of its steel grating and 
treads. 

Photographs show various plants 

CONTINUED ON PAGE 90A 


ENSLOW 


STABILITY 
INDICATOR 


ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


| Phipps & Bird, Inc. 























Richmond 5, Va. 





the 


nameplate 


of 
dependability... 
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For further information on products or services please use reader service card. 


DARLING HYDRANTS 


provide exactly the right type for special 
or unusual service needs 


Above you see some of the many types of hydrants in the complete 
Darling line. With this wide selection, your system can include 
exactly the right types for special or unusual needs... all with 
unmatched Darling quality. 

Darling’s unique B-50-B design provides ball-bearing operation 
combined with “O” ring seals. This provides a packless, dry-top 
hydrant with no packing gland maintenance. Operating threads 
and bearings stay lubricated and water can’t reach them. 

Write us for complete information. Or we'll gladly have a 
Darling engineer call to discuss your needs. 


New 


Bulletins 


CONTINUED FROM PAGE 89A 





where this equipment has been in- 
stalled. In addition, the bulletin in- 
cludes various tables by which proper 
grating may be computed, and draw-' 
ings illustrate how the various types 
of grating and treads are constructed. : 


Dry Chemical Feeder 
1228 

Infilco Inc., Tucson, Ariz., has re- 
leased a new bulletin that discusses 
the mechanism and operating prin- 
ciples of the company’s type “G” 
Gravimetric chemical feeder. This 
unit handles all dry chemicals nor- 
mally used in water and waste treat- 
ment, whether the chemicals are in 
powder, granule or lump form as 
large as % in. in diameter. 

Other features described in the 
bulletin are the electrical and op- 
erating controls that are integrally 
built into the unit, and the agitators 
within the hopper that prevent “arch- 
ing” or hold-up of chemicals. 


Continuous Fluoride Feeder 
1229 

B-I-F Industries, Providence, R. I.. 
has issued a new, 4-page bulletin 
that presents the most recent data 
on the Omega Fluoridizer designed 
for the accurate, continuous, vol- 
umetric feeding of fluoride com 
pounds. 

Illustrated with photographs and 
a dimensional diagram, the bulletin 
outlines the principle features of the 
unit, describes its operation and lists 
the various accessories that make the 
unit applicable to a number of job 
functions. 


Positive Displacement 
Blowers 
1230 
Sutorbilt Corp., Compton, Calif., 
has announced the publication of a 
12-page bulletin that describes how 
its California Series of horizontal 


pogo DARLING VALVE & MANUFACTURING CO. 


re Williamsport 11, Pa. 
os” * 


Manufactured in Canada by 
VALVES 


The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario 
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and vertical blowers and gas pumps 
automatically provide a metered quan- 
tity of oil-free air at constant vol- 
ume, even against variable pressure. 

Complete dimensional information 
on all models and sizes is given 
by means of charts and drawings. 








For further information on products or services please use reader service card. 





WATER CHEMIST—Concord, 
California. Salary open. New 
Position, allows individual to ob- 
tain necessary lab equipment and 
establish procedures to personal 
specifications. Initiative required. 
Administrative responsibilities 
available as supervisor of water 
treatment facilities. Send resume 
to Contre Costa County Water 
District, Pittsburg, California. 








WATER ENGINEER—Concord, Califor- 
nia. Salary $600—$750. New position of 
supervisory, design, and planning nature. 
California registration required, C.E., 
M.E., or E.E. or equivalent degree. Send 
resume to Contra Costa County Water 
district, Pittsburg, California. 








SALES ENGINEER 


We have excellent openings for 
Sanitary Engineers interested in 
careers in sales engineering in the 
fields of sewage, water and indus- 
trial waste treatments. These posi- 
tions allow unlimited utilization of 
eke emg o> training and offers the 
igher income potentials found in 
the sales field. 


REPLY TO: 


THE EIMCO CORPORATION 
P.O. Box 6047 
Birmingham 9, Alabama 








FOR SALE 


We have a brand new sewage disposal 
plant. It is a primary plant to serve ap- 
proximately 30,000 people. We need a 
qualified operator with at least a B- 
license in the State of Ohio. 

Renumeration based on your experience 
and in line with comparable positions. 
If you are interested in further informa- 
tion in regard to above position contact: 


Lynn Plaisted 
Service Director 
City of Willoughby, Ohio 











ENGINEERS AND k 
DRAFTSMEN 


Experienced in design and drafting 
of water and sewage treatment 
plants. Permanent positions and ex- 
cellent benefits. Send detailed resu- 
me of education and experience. 
State salary requirement. Consoer, 
Townsend & Associates, Consulting 
Engineers, 360 East Grand Avenue, 
Chicago 11, Illinois. 











Performance data for low pressure, 
medium and high pressure units are 
also presented. 


Aerobic Digestion Plants q 
1231 

Eimco Corp., Salt Lake City, Utah, 
has published a new, 12-page bulletin 
that discusses aerobic digestion, a 
simplified treatment process which, 
using the company’s equipment, is 
designed to achieve 85 to 95 per 
cent suspended solids and BOD re- 
ductions in approximately 28 hours 
treatment time. 

Diagrams, tables and on-the-job 
photographs illustrate the operation 
of the process and the performance 
ratings of the equipment. Specifica- 
tions are also included in the bulletin. 


Liquid Chlorine 
1232 


Pennsalt Chemicals Corp., Phila- 
delphia, Pa., is offering an informa- 
tive 24-page data book that discusses 
liquid chlorine, its properties, con- 
tainers and handling. 

For convenience of reading and 
fact-finding, the publication is in- 
dexed according to subject matter 
presented. The main chapters are: 
Properties of Chlorine, Cylinders, 
Multiple-Unit Tank Cars, Single- 
Unit Tank Cars, and Piping and Fix- 
tures—Handling Leaks. 

A list of measurement equivalents 


and a list of products are also in- | 


cluded. 


Pipe Line Catalog 
1233 
Evans Pipe Co., Uhrichsville, 


Ohio, has issued a 40-page complete | 


line catalog that lists the sizes and 
dimensions of standard strength, ex- 
tra strength, perforated, and double- 
length vitrified clay pipe; Wedge- 
Lock clay pipe with plastisol double- 
ball joint; Wedge-Lock type “O” 
clay pipe; standard, special and 
Wedge-Lock fittings; and related 
clay products. 


Replacement Chart Paper 
1234 
Judson Bigelow Sales Div., Tech- 
ni-Rite Electronics, Inc., Providence, 
R. I., has issued a 14-page catalog 
of replacement strip chart papers. A 
complete listing of replacement 
charts for all makes and models of 
recorders is included with cross ref- 
erences to recorder manufacturers’ 
model numbers. 





@ Family rates @ 3 fine restaurants 
AAA recommended 


& * 4 
Parking lot adjacent @ cfosest to the 
Stadium & public auditorium 


trom $558 


stay 
at the - 


AUDITORIU 
HOTEL 











Atlantic City's 
Newest Convention 
Hotel 


The Jefferson with its new facilities 
for handling all convention groups is 
fast becoming Atlantic City's most 
popular convention hotel. 


The Jefferson features an abundance 
of Meeting, Banquet and Exhibition 
Rooms fully equipped to handle your 
| 





every need. Experienced personnel. 

Location ideal in heart of Atlantic 

City. 

WRITE @ PHONE e WIRE TODAY 
FOR DESCRIPTIVE LITERATURE 


Convention Manager 
Hotel Jefferson 
Atlantic City, N. J. 





| 
| 
| 
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STILL LOOKING 


for the answer to that problem 


that won't go away? 


Perhaps one of these suggestions will help* 


1235 
Activated Silica Sols Preparation—Se- 
ries Sheet “A” covers jar test proce- 
dures for preparing activated silica sol 
from sodium silicate and ammonium 
sulfate as the reacting chemical. Sheet 
“B” details procedures for batch prepa- 
re-ion of activated silica sol with such 
reactants as ammonium sulfate, alum, 
chlorine etc. Illustrations show flow 
diagrams.—Philadelphia Quartz Co. 


1236 
Asbestos-Cement Pressure Pipe—4 page 
folder AP-17 describes advantages and 
features of asbestos-cement pressure 
pipe stressing the importance of “clear, 
full-flowing water—a community’s most 
important asset”.—-Keasbey & Mattison 
Co. 


1237 
Clarifier—Bulletin #126, 32-pages with 
the theory, operating results, and neces- 
sary tables and charts required to de- 
sign and specify the Lakeside Spiraflo 
Clarifier—Lakeside Engineering Corp. 


1238 
Control Panels—New brochures describe 
various types of controls for integrat- 
ing any vented tank system, pressure 
tank system or tankless system for wa- 
ter, waste or industrial processing and 
telemetering—Autocon Industries, Inc. 


1239 
Copper Sulphate—A 13-page booklet de- 
scribing the use and application of sul- 
phate in water treatment and algae con- 
trol, and containing charts of chemi- 
cals required for various treatments.— 
Tennessee Corp. 


1240 
Engines—aA series of 4 bulletins describ- 
ing Roiline 6, 8 and 12 cylinders gas 
engines in a range of sizes up to 685 hp. 
These engines are capable of operation 
on natural gas, butane, sewage gas, gaso- 
line or a combination of any two of 
these fuels—Waukesha Motor Co. 
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1241 
Financing Water and Sewage Works— 
This booklet is designed planning and 
financing water and sewage works. It 
points out the need for sanitation facil- 
ities and stresses the revenue bond meth- 
od of financing. Also discussed are 
factors to be considered in a determina- 
tion of fair rate schedules for water and 
sewage charges.—Portland Cement As- 
sociation. 


1242 
Industrial Waste Treatment—66 page 
catalog outlines entire line of equipment 


for industrial waste treatment.—Jeffrey 
Mfg. Co. 


1243 
Meter Repair—This complete, well il- 
lustrated 16-page manual for the water 
meter shop tells how to set up a repair 
and test program, how to lay out the 
shop, and step-by-step repair instruc- 
tions. Indicate frost-proof or split case 
meters.—Neptune Meter Co. 


1244 
Municipal Sanitation—Bulletin No. 6043 
“Seven Developments for Municipal and 
Industrial Sanitation” assembles for re- 
view in a single brochure data on seven 
major D-O equipment designs and proc- 
ess developments introduced in the past 
three years. It includes photographs, 
line and wash drawings and descriptive 
sketches of each development.—Dorr- 
Oliver Inc. 


1245 
Plug Valve—Folder describes the new 
ORISEAL Valve. This maintenance 
free valve is permanently lubricated and 
is easy turning in large sizes even aftre 
long periods of use.—Mueller Co. 


1246 
Reactor-Clarifier—New 24-page Bulletin 
SM-1006 describes versatile reactor- 
clarifier treatment units for obtaining 
high removals in the pre-treatment of 
sewage or for secondary treatment of 
sewage with chemical coagulants. Built 
in a wide range of types and sizes, in- 
cluding units suitable for treating in- 
dustrial wastes to condition the water 
for re-use—The Eimco Corp. 


1247 
Settling Tanks—An improved settling 
tank design, the Uniflow, for removal of 
solids from water, sewage and indus- 
trial wastes, is described in detail in new 
Folder 2648. The text describes advan- 
tages of the improved design in attain- 
ing: uniform influent distribution across 
the tank; uniform flow throughout en- 
tire tank length; and, uniform effluent 
discharge from _ surface—Link-Belt 
Company. 


1248 
Steel Reservoirs and Standpipes—A 20- 
page bulletin on Horton Steel Reser- 
voirs and Standpipes. Illustrations show 
installations from 150,000 to 6,000,000 
gal. capacity with cone, umbrella, or el- 
lipsoidal roofs and ornamental struc- 
tures with special architectural features. 
Also included are: table of standard ca- 
pacities, information on foundation, ad- 
vantage of pickling and paintings, and 
data on the use of suction tank for fire 
protection.—Chicago Bridge & Iron Co. 


1249 
Valves, Sewage and Waste—Solid wedge 
gate valves, Class A, B, and C, maxi- 
mum flow efficiency with valve oper- 
ation unhampered by accumulated sol- 
ids or silt. Circular No. 24—M & H 
Valve & Fittings Co. © 








*Each month, W&SW will present a page of helpful items—For copies, circle 
the corresponding number(s) on the Inquiry Reply Card. 











Consulting Engineers IN WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 
Conssiting Sagtnoare 


Rates 
Bacteriological 


for Chemical 
Service on Design and Super- 


Philadelphia 2, Pa. 


Bowe, Albertson & Associates 
Engineers 


Water and Sewage Works 
Industria] Wastes 
Refuse Disposal 
Valuations 
Laboratory Service 


75 West St. 1000 Farmington Ave. 
New York 6, N.Y. West Hartford 7, Conn. 


Capitol Engineering 


Corporation 
Consulting Civil Engineers 
Dillsburg, Pennsylvania, U.S.A. 








Alvord, Burdick & Howson 
Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Il. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports--Special Districts 


331 Spurgeon Bidg. 3913 Chic, Rm 
Sente Ana, Callf, Sen Diego 4, Callf 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 
George 8. Brockway Rey E. Weber 
George RB. Brockway 


STAFF 
H. L. Fitzgerald 
Robert E. Owen 


A. =e 


Ben E. Whittington 
Ernest 

Thomas 

Charles A. 


L. Greene 
BR. Demery 
Tom G. Lively 
» Structural, Santiery, 
Municipal | Land Planning 
West Paim Florida Ft. Pieree, Florida 


CHAS W. COLE & SON 
Engineers and Architects 
3600 E. Jefferson Blvd. 

South Bend, Indiana 
2112 W. Jefferson St. 

Joliet, Illinois 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
Atgpesta, Highways, Sewage Disposal Systems, 
ater Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 


Branch y 
Jackson, Miss. Herrisberg, Pe. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply. Sewage Disposal, Hydraulic 
Developmenis, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. ‘New York 


CONSOER, TOWNSEND 
ASSOCIATES 


& 


—CONSULTING ENGINEERS— 
Sewage treatment, sewers, storm drainage, 
flood vm rg supply and treatment 
ny bridges—Airports—Urban 
renewal outs ond gas transmission lines 
—Rate studies, surveys and valuations— 
Industrial and institutional buildings. 

360 East Grand Avenue, Chicago 11, Mlinois 








Betz Laboratories, Inc. 

CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 


2015 West Fifth Avenue 
Columbus 12, Ohio 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
If so there is no better place for your pro- 


fessional card than in this dual interest 
magazine. 


Water & Sewage Works 








BLACK & VEATCH 


Conswiting Engineers 
Sewage— Waste Disposal— Water 
Electricity—Industry 
Reports, Design. Supervision of Construc- 
tion, nevesiuations. Veectne and Rates 


1500 Meadow Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Architects—Consultants 
4600 E. G3rd St. Trafficway 


Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
me... Works—Impounding ree al 
a hways—Municipal Secte—-thipreane 

Traffic Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 
Storm i Control—Surveys & 

rts 


LAKESIDE 8-5619 
755 Se. Grand Ave., W. SPRINGFIELD; ILL. 








CLINTON BOGERT ENGINEERS 
CONSULTANTS 


Clinton L. > oad ivan L. 
Donald M. Ditmars R A. Lincoln 
Charies A. Manganaro iam Martin 


Weter & Sewage Works « Incinerators 
Drainage « Flood Control 
Highway and Bridges « Airfields 
145 East 32nd Street, New York 16, N. Y. 








Camp, Dresser & McKee 
Consulting Engineers 
18 Tremont Street, Boston 8, Mass. 
Water Works and Water Treatment; Sewer- 


and ‘Development; Fleod Control. 








ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys 
tem for Automatic Control. 


233 W. Huron Street, Chicage 10, Ill. 





Additional Engineers Cards 
on Next Page 
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ENGINEER ASSOCIATES 
Consulting Engineers 


Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 
312 N. W. Eighth St. 

Evansville, Indiana 


_ HAVENS AND EMERSON 


. BURGER MOSELEY 
AVERY Hs “s PALOCSAY 

E ¢ “ORDWAY . H, ABPLANALP 
A. M. MOCK S. H. SUTTON 


ONS ENGINEERS 
bea Eyre GARBA INDUSTRIAL 
WASTES VALUATIONS—LA TORIES 


LEADER WOOLWORTH BLDG. 
CLEVELAND 14, O. NEW YORK 7, N. Y. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 








FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Water rereos and o_O poo Seainage 


Port and Torna’ works Sree ghey 


Reports, Designs, Val 
investigations, Reports, Design, V — 


11 BEACON STREET, BOSTON 8, MASS. 








John H. Harding Oscar J. Compto 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, 
1340 Solders Field Road, Bosten 35, Mass. 








FINKBEINER, PETTIS & STROUT 
CONSULTING ENGINEERS 
Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 
2130 Madison Avenue Toledo 2, Ohio 











HAZEN AND SAWYER 
ENGINEERS 
Richard Hazen Alfred W. Sawyer 
H. E. Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 


Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y. 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 

Laboratory 


Statler Building. Boston 16 











FULTON & CRAMER 
Consulting Engineers 
General - Service 

Valuations 
Rate Studies 
vedtlon Supervision 
922 Trust Building — Lincoln, Nebraska 











Engineers * Architects © Planners * Consultants 
ENGINEERING SINCE 1917 
Reports, Planning, Appraisals, Architectural Design, 
Highways, Bridges, Streets, Airports, Sewerage, 
Woterworks, Power Plants, Electrical Systems, 
Netural Ges Systems, industria! Design 


OMAHA COLORADO SPRINGS PHOENIX 


O'BRIEN & GERE 
Consulting Engineers 
Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Contrel 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 











GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works, Sewage, 
Industrial Wastes & Garbage 
Highways, Bridges & Airporis — Traffic % 
Parking Appraisals, Investigations & Reports 
HARRISBURG, PA. 
Hpareen: PA. PHILADELPHIA, PA. 
BAYTONA BEACH, FLA. 











The Jennings-Lawrence Co. 
Civil & Menicipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 


PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil and Sanitary Engineers 

Water, Sewage, Drainage and 
Industrial Waste Problems. 
Structures—Power—Transportation 


165 Broadway New York 6, N. Y. 














GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 


Jones, Henry & Williams 


Ceonselting Sealtary Engineers 


2000 West Central Ave. Toledo 6, Ohio 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Maleolm Pirnie, Jr. 
Robert D. Mitchell Alfred C. Leonard 

MUNICIPAL AND INDUSTRIAL 

Water Supply—Water Treatment 

Sewage and Waste Treatment 

Drainage—Rates—Refuse Disposal 

25 West 43rd St. New York 36, N. Y. 








GREELEY AND HANSEN 


Samual A. Greeley Pout Hansen (1920-1944) 
Paul E. Langdon Kenneth V. 


. Hill 

Thomas M. Niles Samual M. Clarke 
Water Supply, Water Putivaten 

wage Treatment 

Flood Control, Drainage, Refuse Disposal 

14 East Jackson Bivd., Chicago 4 


KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 


THE PITOMETER ASSOCIATES, ING. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 








HASKINS, RIDDLE & SHARP 
Consulting Engineers 
Water—Sewage & Industria] Wastes— 
Hydraulics 
Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 
1009 Balfimere Ave. Kansas City 5, Mo. 











Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 








LEE T. PURCELL 
Consulting Engineers 
Water Supply & Purification; Sewerage & 
i Industrial’ Wastes; Inves- 
tigations § Reports: ; Supervision of 
FEET Gastones 
36 De Grasse Street Paterson 1, N. J. 
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Rader and Associates 
Engineers and Architects 
Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


100 Biscayne Blvd. South, Miamf 32, Fla. 





Consulting Engiceers 


Hershey Building 208 S. LaSalle St. 
lowa Chicago 4, IL 
1154 Hanna Building 
Cleveland 15, Ohio 





MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for your pro 
fessional card than in this dual interest 








ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 
Water Supply, Treatment, Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laboratories 


1539 Selano Avenue, Berkeley 7, California 











Alden E. Stilson & Associates 
Limited 


Consalting Engineers 
Water Waste Disposal 
Buildings 


75 Public Square, Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 





Water Supply, Water Purification, Sewer- 

age. Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston. Mcas. 











Thomes M. Riddick 

















ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 





SWINDELL-DRESSLER CORP. 
Consulting Engineers 
Industrial Plants—Waterworks 
Sewer Systems—Highways—Dams 


Bridgee—Surveys—Reports 
Design and Construction Supervision 
Box 1888 * Pittsburgh 30, Pa. 





Whitman & Howard 
Engineers 


























Benjamin L. Smith & Associates 
Engineers 


Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 
11 North Pearl Street 
Albany 7, New York 





Turner & Collie 
Consulting Engineers, Inc. 


2111 C & I Life Building 
Houston 2, Texas 
































SEWAGE TREATMENT 
PLANT OPERATOR 


Sewage Treatment Plant operator to 
be responsible for the operation of a 
small biological or secondary type 
sewage treatment plant with tri 
ling filters, primary and secondary 
sedimentation and contact tanks, 
heated sludge digesters and sludge 
drying beds, located in central New 
Jersey. 

Previous experience in this type of 
plant operation required, must qual- 
ify as class B operator. Salary open 
—depending upon qualifications. 
Send resume containing personal 
history, experience, and educational 
record to Box No. 9090 


Water & Sewage Works, 
185 No. Wabash Ave., 
Chicago 1, Ill. 





Leonard S. Wegman Co. 
Consulting Engineers 
Refuse Dis 1, Water Supply, 
Sewage Collection & Treatment, 
Highways, Bridges, Special Struc- 
tures, Shore Erosion Waterfront 
Works 


238 East 45th Street New York 17, N. Y. 





K. G. Weodward & Associates 
CONSULTING ENGINEER 


AND SANITARY INEERING 
ER JPPLY AND ry RIBUTION 
WERS AND SEWAGE TREATMENT 

INDUSTRIA wits 1) (5 
My ae ATIONS A REPORTS 
PLANS AND SPECIFICATIONS 
SUPERVISION OF CONSTRUCTION 

SUPERVISION OF OPERATION 


13 East Main Street, Webster, New York 
























































FOR SALE 


3—Used 2300/3/25, 1450 RPM, slip- 
ring, Westinghouse motor driven 
3000 GPM, 2 stage, 700 ft. head, 
Worthington centrifugal pumps. 
38—Used 740 PH, 250 PSIG steam 
pressure, non condensing, Te 
turbine driven, Manistee, 3000 GPM, 
720 ft. head, 4 stage, 1500 RPM cen- 
trifugal pumps. 
Electrical switch gear, steam and 
water piping included. 
For details, write to Director of Wa- 
a ga City Hall, Buffalo 2, New 
or’ 








HOTEL 


FIGUEROA 


(FIG-U-RO-AH) 


* Resort Living in Downtown Los Angeles 
© FREE Heated Swimming Pool 

* Walled-in Garden and Patio 

© Fine Food Moderately Priced 

* New Bed Sitting Rooms with TV 


© Convenient Motorist Entrance— 
Ample Parking ©« Family Plan 


Figueroa and Olympic Blvd. 


LOS ANGELES 
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Re-new your 
structures 


with GUNITE! 





« durability 
* economy 
«x flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 
@ STADIUMS 
@SEA WALLS 
@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 
stimates, specificati and surveys 
made free of cost to you. write, wire or 
call MEirose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION C0., Inc. 


ENGINEERING — CONSTRUCTION 
CONTRACTS TAKEN ANYWHERE 
1734 Villa Ave. ¢ Indianapolis, Ind. 








f met 
| INDIANA GUNITE & CONSTRUCTION CO., INC. | 
i 1734 Ville Ave. . indianapolis, ind. | 


Gentlemen: Please have o representative contact me. 
| | am interested in: 
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NOTE THE NUMBERS 


they correspond with the 


headings on 


“New Equipment’ And 


New Subscription Order Card 


“New Literature” 


To receive further information 


on any product, bulletin or catalogs listed 


just circle the corresponding 


numbers on the card 


Fill in your name, address, fifle 


and mail! 


For your convenience these 


cards require no postage. 


Reader Service Card—See “New Equipment” and “New Literature” Cols. for Numbers. 


Water & Sewage Works 


185 NORTH WABASH AVE. 





3 
Please enter my subscription to WATER & SEWAGE WORKS for the period checked 


below: 


(0 One Year—$5.00 


(0 Twe Years—$7.50 
Above rates are for U.S.A. and Coneda. Add $1.50 per year for other countries. 


(C0 Three Years—$10.00 
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IF YOU WISH TO RECEIVE FURTHER INFORMATION ON PROD- 
UCTS ADVERTISED OR REFERRED TO IN THE ARTICLES, OF THIS 
ISSUE—LIST THE PAGE NOS. BELOW. 
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READER SERVICE CARD 


for 


WATER & SEWAGE WORKS 


WATER & SEWAGE WORKS 
185 NORTH WABASH AVENUE 
CHICAGO 1, ILLINOIS 


TO 


THE 


LITERATURE 
AND 
CATALOGS 
LISTED 

IN 


THIS 


CHICAGO 1, ILLINOIS 


WATER & SEWAGE WORKS 
185 NORTH WABASH AVENUE 
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SLUDGE COLLECTING 
LAUNDER 
(STATIONARY) 


FEED WELL 
(STATIONARY) 


SLUDGE 
WITHDRAWAL PIPES 
(ROTATING) 


ADJUSTABLE OVERFLOW 





PIPES (ROTATING) \ 


RAKE AND 
DEFLECTOR BLADES 


LOW VOLATILE 
SLUDGE PIPE 


3-WAY CAPABILITY of the RSR 
Clarifier to make high-volatile 
sludge, low-volatile sludge and 
clarified efiuent separation is 
illustrated in the cutaway 
drawing. 


NOW... Rapid, 


- 


CENTER CAGE 


HIGH VOLATILE 
SLUDGE OUTLET 


Sameer PIPE 


OVERFLOW 


WEIR 


CLARIFIED 
\, EFFLUENT 
CHANNEL 


FEED 
COLUMN 
OUTLET PORT 


CENTER COLUMN 


VISUAL 
EVIDENCE 
of sludge flow 


as it enters the col- 
lecting 


launder. Note 


in particular the flexibil- 
ity provided for varying 
sludge flow from each indi- 
vidual uptake pipe. 


continuous sludge removal 


with the new DORR RSR CLARIFIER 


For rapid removal of fresh sludge on 
a continuous basis, the Dorr® RSR 
Clarifier affords visual evidence of 
quality and quantity of sludge 
removed from secondary clarifiers. 
This is accomplished by removal of 
sludge from the entire floor area by 
rotating uptake pipes. Simple adjust- 
ment provides for controlled rate of 
sludge removal from each individual 
pipe. 

In operation, a combination of 
rake and deflector blades channel the 
fresh sludge to an area under the 


Lae 


withdrawal pipes where the sludge 
is lifted by hydraulic head to the col- 
lecting launder. Sludge flows from 
the launder to asump for recycling or 
wasting following conventional prac- 
tice. The sweeping action of the rake 
blades also provides for removal of 
grit and other inorganic material 
without dewatering the tank. 

For information on the RSR Clari- 
fier and on the complete line of Dorr- 
Oliver equipment and methods for 
sewage treatment, write Dorr-Oliver 
Incorporated, Stamford, Conn. 


i pORR- OLIVER. 
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S$ IN MOTION Gia reeDers 
T MATERIALS 1 R 
POSITIVE CONTROL OF NA) controis 


ad 0 ODA) dt 1 ee A 
COST-CUTTING 
TRANSISTORIZED 
SUPERVISORY CONTROL! 


As 


More and more municipalities 


with widespread systems ore 
capitalizing on the money-sav- . 
ing advantages of one-man 0- if Supervisory Control 
supervisory control. 
etait System Provides Performance-Proved Transistorized Audio- 


Tone Transmission For Cost-Conscious Municipalities! 


Three years of actual field experience prove Builders’ transistor- 
tone to be most advanced, benefit-packed system for centralizing 
operations of widespread treatment plants: 


power savings... up to 95% 

space savings... up to 50% 

maintenance savings ...no tubes to heat up or replace 

increased reliability . . . new circuit design 

longer life . . . transistor life up to 10 times that of tubes 

ease of assembly, interchangeability, installation, and 

system expansion ... plug-in components 

® interference-free control... over a single circuit 

B-I-F offers complete system responsibility. For the added 
economies and reliability only fully integrated systems can 
provide, investigate B-I-F’s extensive line of water and sewage 


works equipment. 


Industries 


BUILDERS-PROVIDENCE * PROPORTIONEERS + OMEGA 





METERS « FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Request Bulletin 240-P2A for complete Synchro-Scan data. 
Write B-I-F industries, Inc., 350 Harris Ave., Providence 1, R. I. 
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